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EXPLORATION  ON  THE  TSANOPO  OR  UPPER 
BRAHMAPUTRA.* 

By  Captain  F.  M.  BAILBY. 

During  tlie  winter  1912-13  an  expedition  was  despatched  by  the  Govern¬ 
ment  of  India  to  survey  the  basin  of  the  Dibang  river,  in  one  of  the  upper 
valleys  of  which  was  found  the  small  village  of  Mipi,  inhabited  by  Tibetans 
who  had  settled  there  a  few  years  previously,  after  driving  out  the  Mishmis 
who  were  the  former  owners  of  the  land.  The  expedition  made  this  village 
the  base  for  their  operations  in  one  branch  of  the  river,  while  the  survey 
was  carried  up  to  the  watershed.  These  Tibetans  had  come  from  Po  me, 
and  from  them  we  obtained  information  about  that  country  and  the  routes 
leading  to  it.  During  a  stay  of  over  a  month  in  the  neighbourhood  the 
Tibetans  were  persuaded  to  conduct  a  small  party  over  the  passes  into 
Po-me  as  soon  as  the  road,  which  is  closed  in  winter  by  snow,  should  be 
passable.  This  arrangement  was  not  concluded  without  reference  to  the 
lamas  and  astrologers,  who  reported  favourably  on  the  project. 

We  considered  ourselves  extremely  fortunate  in  getting  this  oppor¬ 
tunity  of  entering  a  country  which  had  for  many  years  caused  much 
speculation  among  geographers.  Although,  as  a  result  of  A.K.’s  journeys 
in  1882,  it  was  assumed  that  the  Tsangpo  reached  India  as  the  Dihang, 
and  so  developed  into  the  Brahmaputra,  yet  this  had  not  been  proved  by 
actual  observation.  Moreover,  the  difference  between  the  levels  of  the 
river  in  Tibet  and  in  the  plains  of  India  was  so  great  as  to  lead  many 
people  to  believe  in  the  existence  of  large  falls.  Several  previous  attempts 
had  been  made  to  decide  this  question.  In  1878  a  native  explorer,  G.M.N., 
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was  sent  from  India,  who  followed  the  Tsangpo  down  as  far  as  Gyala,  but 
for  various  reasons  his  reports  were  unreliable.  Again,  in  1884,  a  better- 
known  explorer,  Kinthup,  was  sent,  who  succeeded  in  following  the  river 
down  to  Pemakochung,  and  who  then  made  a  detour,  and,  striking  tl\e 
river  again  below  the  impassable  gorge,  followed  it  down  into  the  Abor 
country,  but,  owing  to  the  hostility  of  the  people,  he  was  not  able  to  reach 
India  by  that  route.  He  reported  that  there  was  a  fall  in  the  river  150  feet 
in  height  at  Pemakochung.  Quite  recently  I  questioned  Kinthup  on  his 
recollection  of  these  falls,  which  he  then  said  were  only  50  feet  in  height ; 
from  this  and  from  statements  in  his  report,  which  was  published  in  1887, 
it  is  clear  that  either  he  or  the  interpreter  had  confused  this  fall  with  one 
on  a  small  stream  which  joins  the  Tsangpo  at  Gyala.  Great  credit  is  due 
to  Kinthup,  who  showed  extraordinary  pluck  and  perseverance  in  his 
explorations,  but,  as  he  was  quite  illiterate,  and  the  account  of  his  travels 
was  given  from  memory  after  his  return,  it  is  not  surprising  that  several 
mistakes  and  omissions  occurred  in  describing  the  routes  he  followed. 
The  proposed  attempt  to  trace  the  river  down  to  the  plains  on  the 
departure  of  the  mission  from  Lhasa  in  1904  was  vetoed  by  the  Govern¬ 
ment,  while  more  recently  the  difficulty  of  moving  and  feeding  troops 
prevented  the  exploration  parties  sent  out  by  the  Abor  Expedition  from 
going  beyond  the  northern  Abor  frontier.  At  the  time  that  our  journey 
commenced,  a  party  under  Mr.  Dundas  was  surveying  the  Dihang  valley, 
having  marched  up  through  the  Abor  country,  and  two  officers  of  the 
Royal  Engineers,  Captains  Trenchard  and  Pemberton,  succeeded  in  reach¬ 
ing  the  village  of  Pe,  above  the  gorge,  shortly  before  our  arrival  there. 

Our  object  was  to  cross  from  the  Dibang  valley  in  which  we  had  been 
working  all  the  winter,  into  that  of  the  Dihang,  and  to  follow  the  river 
upstream  as  far  as  possible  in  order  to  map  its  course  and  to  ascertain 
how  it  descended  from  the  Tibetan  plateau,  through  the  Himalayas,  to 
the  lower  levels  at  which  the  Abor  expedition  had  seen  it. 

On  the  return  of  the  expedition  to  India,  Captain  Morshead,  r.e.,  of 
the  Survey  of  India,  and  I  collected  what  stores  we  could  and  started 
off  on  our  six  months’  journey.  Our  party  was  imperfectly  equipped  and 
organized,  but  this  was  unavoidable,  as  we  started  on  the  spur  of  the 
moment  from  the  moat  advanced  post  which  had  been  laid  out  in  the 
Dibang  valley  and  had  no  time  to  obtain  many  necessaries  from  India. 
We  finally  left  Mipi  on  May  16, 1913,  accompanied  by  ten  coolies  and  some 
local  guides.  Our  road  led  up  the  Yongyap  Chu,  and  was  very  rough  and 
little  used ;  this  spring  we  were  the  first  to  use  it.  We  travelled  very  slowly, 
moving  our  rations  to  the  Latsa  or  camp  at  the  foot  of  the  pass.  During 
the  whole  of  this  time  we  had  incessant  rain,  which  the  guides  whom  we 
had  brought  from  Mipi  told  us  would  mean  much  fresh  snow  on  the  passes. 
On  this  part  of  our  road  we  supplemented  our  rations  of  flour  and  rice  by 
pheasants,  of  which  there  were  great  numbers,  and  of  which  we  killed 
three  varieties.  The  Tibetans  had  calculated  on  what  day  we  should 
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reach  the  pass,  and  had  arranged  for  the  monks  at  Mipi  to  hold  a  special 
service  that  day  in  order  that  we  should  have  fine  weather.  We  did  not 
reach  the  pass  by  the  e.xpected  day,  but  noticed  that  on  it  more  rain  than 
usual  fell.  We  had  intended  remaining  in  our  camp,  which  was  in  2  feet 
of  snow,  at  the  foot  of  the  pass,  until  a  fine  day  should  enable  us  to  cross 
over,  but,  owing  to  an  unexpected  and  unaccountable  shortage  in  our 
rations,  we  were  only  able  to  wait  one  day,  on  which  it  rained  incessantly, 
and  on  the  next  day  we  were  obliged  to  start,  though  the  weather  showed 
no  signs  of  improving.  Our  road  lay  over  snow  at  first  hard  and  fairly 
level,  but  later  very  steep  and  soft,  and  over  this  soft  snow,  in  which  we 
sank  up  to  our  waists,  we  were  obliged  to  climb  1200  feet  in  pouring  rain 
and  thick  clouds.  When  nearing  the  summit  our  guides  confessed  that 
they  were  lost,  and  we  were  obliged  to  wait  while  men  went  forward  to 
find  the  summit  of  the  pass  in  the  dense  clouds.  This  pass,  the  Yongyap 
La,  proved  to  be  13,020  feet  above  sea-level ;  here  we  crossed  from  the 
basin  of  the  Dibang  into  that  of  the  Dihang  or  Tsangpo,  in  which  we 
remained  until  we  entered  that  of  the  Subansiri  on  September  4.  From 
the  pass  we  had  a  very  steep  descent  over  snow  which  was  continu¬ 
ally  coming  down  the  hills  in  small  avalanches,  and  finally  came  to 
hard  snow,  over  which  we  travelled  until  we  reached  a  camping  ground 
below  the  snow-line.  The  next  morning  we  woke  to  find  five  of  our 
party  helplessly  snowblind,  and  were  obliged  to  wait  a  day,  during  which 
we  could  only  afford  to  issue  half  the  ordinary  ration.  The  valley  in 
which  we  now  found  ourselves  joins  the  Tsangpo  between  Bungmo  and 
Meto  villages,  where  it  is  called  the  Shiimo  Chu,  and  where  we  subsequently 
crossed  it  by  a  cane  suspension  bridge.  There  is,  however,  no  track 
down  the  valley  to  the  Tsangpo,  consequently,  we  were  now  cut  off  from 
all  supplies  by  two  snow-covered  passes,  one  before  and  one  behind  us. 
The  next  morning  the  sick  were  well  enough  to  travel,  and  we  marched 
one  day  downstream,  after  which  we  turned  up  a  tributary,  and,  passing 
the  Rirung  Tso,  a  narrow  lake  a  mile  and  a  half  in  length,  ascended  a 
tributary  for  two  days,  where  we  reached  a  camp  in  snow  at  the  foot  of 
the  Pungpuug  La.  We  were  now  on  a  pilgrim  road  which  leads  from 
Chimdro  to  a  holy  mountain  called  Kondii  Putrang;  the  track  was  con¬ 
sequently  slightly  better.  The  explorer  Kinthup  had  visited  this  moun¬ 
tain  from  Rinchenpung  in  1882. 

The  Pungpung  La  was  crossed  at  an  altitude  of  14,300  feet,  during 
a  very  hard  day’s  march  of  twelve  hours  in  pouring  rain  through  soft  snow 
thigh -deep ;  after  crossing  the  pass  we  found  a  small  lake  at  about  13,000 
feet  altitude,  and,  passing  down  a  gloomy  gorge  in  which  avalanches 
made  a  continuous  roaring,  we  eventually  camped  under  an  overhanging 
rock  just  below  the  snow-line,  some  3000  feet  below  the  summit  of  the 
pass. 

The  whole  of  our  road  from  one  march  above  Mipi  to  this  point  had 
been  through  hr  forest,  in  which  at  certain  times  of  the  year  takin  are 
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plentiful.  We  saw  numbers  of  pheasants,  monal,  tragopan,  and  blootl 
pheasants,  which  we  killed  for  food.  The  latter  were  very  numerous 
and  confiding.  The  next  day  we  descended  the  valley  to  Chimdro,  a 
collection  of  villages  at  an  altitude  about  6400  feet,  in  one  of  which  we 
stopped.  This  place  was  ruled  by  a  Dzongp()n,  who  was  appointed  by 
the  Poba  chief.  He  was  somewhat  perturbed  at  our  unexpected 
arrival,  but  offered  to  supply  us  with  fo  )d  and  with  transport  coolies. 
This  was  a  rather  critical  point  in  our  journey,  as  had  this,  the  first 
Tibetan  official  we  came  across,  refused  to  recognize  our  right  to  be 
supplied  with  food  and  means  of  transport,  we  should  have  been  unable 
to  obtain  it  anywhere  ;  as  it  was,  on  arriving  at  a  village  the  people 
seeing  that  we  brought  in  local  transport  coolies  would  replace  them  and 
never  question  our  right  to  this  concession.  The  valley  at  Chimdro  is 
well  cultivated  with  crops  of  barley  and  maize ;  above  the  cultivation  is 
thick  forest. 

While  here  news  was  received  that  the  Abor  survey  party  were  on  the 
Abor-Tibet  frontier.  After  halting  two  days  we  left  Chimdro  on  June  3 
and  descended  the  valley,  reaching  the  junction  of  the  Chimdro  river 
with  the  Tsangpo  at  Kapu  in  three  days,  the  road  being  through  thick 
forest  and  climbing  over  ladders  in  many  places.  At  Kapu  we  got  our 
first  sight  of  the  Tsangpo  valley.  The  hills  were  steep  and  clothed  with 
thick  forest;  about  1000  feet  above  the  river  there  was  a  belt  of 
more  open  hillside  with  cultivation  and  an  occasional  village.  The 
river  itself  was  flowing  very  fast,  breaking  into  rapids  in  places.  At 
Chimdro  the  people  were  Pobas  and  Khambas,  and  their  houses  sub¬ 
stantially  made  of  stone  and  wood  with  wooden  roofs.  At  Kapu  the  people 
were  Monbas,  whose  ancestors  had  immigrated  from  eastern  Bhutan  and 
the  neighbourhood  of  Tawang  about  one  hundred  years  ago.  They  had 
driven  out  the  Abors,  who  were  then  in  occupation  of  the  land,  though 
some  of  the  Abors  had  remained  and  are  known  to  the  Tibetans  as  “  Lopas,” 
a  name  given  to  all  the  savage  tribes  from  the  Mishmis  on  the  east  to  the 
Akas  on  the  west.  Several  of  the  villages  in  this  part  of  the  Tsangpo 
valley  are  inhabited  by  these  Lopas  who,  by  contact  with  the  Monbas, 
have  become  very  like  them  and  wear  Tibetan  dress,  and  many  of  whom 
have  adopted  the  Buddhist  religion.  The  houses  of  the  Monbas  and  Lopas 
in  this  part  of  the  valley  are  built  of  wood  or  bamboo,  usually  on  piles  and 
with  thatched  roofs,  and  are  not  nearly  so  well  built  as  those  of  the  Pobas 
at  Chimdro  or  in  Po-me.  The  people  grow  crops  of  maize,  marwa,  rice, 
and  other  sub-Himalayan  crops.  From  Kapu  we  sent  letters  to  the  Abor 
survey  party,  and  while  waiting  for  an  answer  moved  leisurely  down  the 
valley  four  days  to  Rinchenpung  (6700  feet),  a  lamasery  prettily  situated 
in  a  grassy  hollow  in  the  forest  over  4000  feet  above  the  river.  We 
remained  here  three  days,  after  which  we  descended  into  the  hot  valley 
of  the  Tsangpo  and  retraced  our  steps  to  Kapu,  hoping  every  day  that  the 
expected  answer  from  the  Abor  survey  party  would  overtake  us.  Before 
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reacliing  Kapu  we  took  a  hypsometrical  observation  for  altitude  in  the 
river-bed  at  a  point  about  half  a  mile  below  the  confluence  of  the  Chimdro 
Chu  with  the  Tsangpo  and  on  a  level  with  the  actual  confluence  of  the 
waters.  The  height  above  sea-level  proved  to  be  2610  feet.  This  was  an 
important  point,  as  we  were  not  able  to  take  another  observation  at  the 
water-level  while  in  the  valley  below  the  impassable  gorge.  We  travelled 
up  the  left  bank  of  the  Tsangpo  valley  above  Kapu,  the  road  being  very 
bad  and  hilly,  and  we  had  frequent  ascents  and  descents  of  from  1000  to 
.“XXX)  feet.  The  hills  as  we  ascended  the  valley  became  steeper  and  the 
country  drier,  and  the  thick  tropical  forests  gave  way  to  pines.  Round 
the  villages  were  peach  and  plantain  trees,  and  in  place  of  rice  we  found  a 
little  barley  growing  and  small  quantities  of  indigo.  We  estimated  that 
in  places  the  hills  sloped  up  from  the  river  for  a  height  of  5000  feet  at  an 
angle  of  45'’.  These  hillsides  were  covered  in  forest  where  the  precipices 
did  not  prevent  it.  At  the  village  of  Pango  w’e  found  a  quarry  of  soapstone 
out  of  which  the  people  make  bowls  and  cooking  utensils,  which  are 
exten  sively  used  in  Po-me,  and  which  we  occasionally  found  in  Kongbo 
and  even  further  afield.  At  tl.e  miserable  village  of  Tsangrang  we  found 
the  Lopa  inhabitants  pounding  the  wood  of  a  tree  in  artificial  cup-shaped 
hollows  on  a  rock.  After  pounding  the  fibres  are  removed,  and  the  residue, 
resembling  sawdust,  is  cooked  and  eaten. 

On  June  19  we  reached  the  village  of  Lagung,  where  we  found  a  Poba 
official,  named  Nyerpa  Namgye,  with  whom  we  afterwards  made  great 
friends.  It  would  have  been  possible  for  us  to  have  contii.ued  some  30 
miles  up  the  bark  of  the  Tsangpo,  and  to  have  reached  the  junction  of  the 
Po  Tsangpo  at  Gompo  Ne,  but  our  Poba  friend  pressed  us  to  go  with  him 
direct  into  Po-me,  ai  d,  havii  g  regard  to  the  general  circumstances  of  the 
case,  we  thought  it  better  to  take  this  opportunity  of  entering  an  abso¬ 
lutely  unknown  country  at  the  invitation  of  one  of  the  local  officials  than 
to  risk  a  misui  derstandii  g  with  the  Poba  officials  by  insistii  g  on  dis¬ 
regarding  his  offer.  Another  fact  which  induced  us  to  leave  this  section 
of  the  river  was  that  we  believed  that  we  should  be  able  to  descend  the 
Po  Tsangpo  to  its  junction  with  the  Tsangpo,  and  then  follow  the  latter 
river  down  to  Lagung.  This  eventually  proved  impossible  owing  to 
broken  bridges. 

We  left  Lagui>g  in  company  with  the  Poba  official  on  June  21,  ai  d 
on  the  third  day  crossed  the  S«  La,  a  pass  which  brought  us  into  the 
valley  of  the  Po  Tsangpo,  the  local  name  for  the  lower  valley  of  the  Nagong 
Chu.  The  pass  was  13,445  feet  in  height,  ai  d  Captain  Morshead  was 
fortui  ate  in  being  able  accurately  to  fix  his  position  and  altitude  here  by 
triangulation  from  the  peaks  of  Namcha  Barwa.  We  ascer  ded  over  nearly 
3000  feet  of  hard  sr.  ow,  on  which  the  men  in  places  cut  steps  with  their 
swords,  and  descei  ded  to  a  camp  just  below  the  snow-line.  From  a  point 
about  1000  feet  above  the  pass  we  liad  a  good  view  of  a  snowy  range  on 
the  north  bank  of  the  Po  Tsangpo.  On  the  pass  were  monal  pheasants  and 


^46  EXPLORATION  ON  THE  TSANOPO  OR  UPPER  RRAHMAPUTRA. 

another  strange  game  bird ;  the  only  specimen  which  we  shot  fell  ">00 
feet  down  the  steep  snow-slope,  and  was  lost  under  a  snow-drift. 

The  day  after  crossing  the  pass  we  made  a  short  march  while  Nyerpa 
Namgye  went  on  to  Showa,  the  capital  of  Po-me,  to  warn  the  people  of  our 
arrival.  He  told  us  that  we  should  probably  be  kept  in  Showa  as 
prisoners  until  a  letter  had  been  written  to  the  Abor  survey  party  to  ask 
them  if  they  knew  anything  about  us.  Many  of  the  people  still  suspected 
that  we  were  Chinese,  of  whom  they  were  in  great  fear.  Tlie  track  lead 
down  a  valley  through  fir  trees,  with  open  marshy  clearings,  on  which  were 
luxuriant  grasses  and  alpine  flowers.  On  reaching  the  bank  of  the  Po 
Tsangpo,  we  were  struck  by  the  enormous  size  and  rapidity  of  the  river. 
We  estimated  the  width  at  80  yards,  and  the  water  dashed  by  in  a  mass 
of  foam.  We  travelled  down  this  valley  to  Showa  (8520  feet),  the  capital  of 
Po-me,  which  we  reached  on  June  25.  The  place  had  been  destroyed  by  the 
Chinese  in  1911.  It  consists  of  about  forty  farmhouses  on  both  sides 
of  the  river,  which  is  crossed  by  a  magnificent  cantilever  bridge  of  1.50 
feet  span.  The  fields  are  divided  by  thorn  hedges,  or  by  rows  of  peach  and 
other  treps ;  good  crops  of  peas  and  barley  were  growing,  among  which  small 
boys  were  continually  shouting  to  scare  the  birds — doves,  ravens,  choughs, 
and  parrots.  Higher  up  the  hills  were  covered  in  forest.  Po-me  is  to 
a  great  extent  independent  of  Lhasa,  and  was  ruled  by  a  chief.  This 
chief  was  killed  by  order  of  the  Chinese,  and  his  two  wives  were  taken  to 
Lhasa.  They  had  recently  returned,  and  we  wished  to  visit  them,  but 
excuses  were  made  to  prevent  us.  One  of  them  was  performing  a  religious 
meditation,  and  could  not  be  disturbed,  while  the  other  had  a  tootliache. 
We  were  visited  by  the  Council,  a  dirty  and  unimpressive  lot,  who  had 
recently  been  appointed  to  replace  the  former  members  who  had  been 
decapitated  by  the  Chinese.  They  were  very  suspicious  of  us,  and  thought 
that  we  had  something  to  do  with  the  Chinese.  This  suspicion  was  con¬ 
firmed  in  their  minds  by  the  Chinese  writing  on  a  tablet  of  Indian  ink, 
wliich  it  took  us  some  time  to  explain.  After  three  days  spent  in  explana¬ 
tions,  we  satisfied  the  Council  of  our  harmlessness,  and  were  told  that  we 
might  go  into  Kongbo,  but  were  prevented  from  journeying  up  the  valley, 
which  we  were  most  desirous  of  doing.  While  at  Showa,  the  long-expected 
answer  from  the  Abor  survey  party  arrived,  which  at  any  rate  convinced 
them  that  we  were  “  under  the  same  King  ”  as  the  Abor  party. 

On  June  28  we  left  Showa,  after  the  officials  had  shown  us  round 
the  ruins  of  the  palace  and  lamasery  which  the  Chinese  had  burnt.  We 
descended  the  valley  for  three  days,  when  we  reached  the  bank  of  the 
Yigrong  Tsangpo,  a  large  tributary  wliich  joins  the  right  bank  of  the 
river.  The  bridge  was  broken,  and  we  were  obliged  to  march  two  days 
up  the  Yigrong  until  we  reached  a  point  where  some  years  previously  a 
tributary,  the  Tralung,  had  dammed  the  river  and  formed  a  lake  (7300 
feet  in  altitude).  The  breaking  of  this  dam  caused  the  disastrous  floods, 
of  which  traces  were  seen  in  Assam,  and  which  Mr.  Bentinck  mentioned  in 
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his  locturo  on  the  “  Geographical  Results  of  the  Abor  Expedition”  (Geo- 
(jraphicnl  Journal,  February,  1913,  p.  107).  We  were  obliged  to  ford  the 
Tralung  which,  though  more  than  knee-deep  with  a  very  swift  current,  is 
not  bridged,  as  the  people  say  that  evil  spirits  send  floods  down  to  take 
away  any  bridges  that  they  build.  The  Tralung  had  cut  about  50  feet, 
and  the  Yigrong  about  350  feet,  through  the  debris  which  had  been  the 
cause  of  the  lake.  We  were  ferried  across  the  lake,  in  a  boat  made  of 
two  dug-outs  tied  abreast,  to  Dre,  a  village  at  which  we  halted  for  a  day. 
We  noticed  cormorants  fishing  in  the  waters  of  the  lake,  and  were  told 
that  numbers  of  geese  visited  it  in  winter.  Iron  is  mined  here,  and  the 
j)eople  are  famous  for  the  swords  which  they  make.  From  Dre  we 
descended  the  right  bank  of  the  Yigrong  to  its  junction  \vith  the  Po  Tsangpo. 
Captain  Morshead  found  the  width  of  the  water  of  the  combined  rivers 
below  the  junction,  where  it  was  flowing  gently,  to  be  280  yards. 
We  descended  the  Po  Tsangpo  one  day  to  Trulung,  a  village  in  whieh 
Kinthup  stopped  when  escaping  from  slavery  at  Tongkyuk.  The  village 
had  been  destroyed  by  the  Chinese.  We  had  hoped  to  be  able  to  continue 
down  the  river  from  here  to  its  junction  with  the  Tsangpo,  but  were  pre¬ 
vented  by  broken  bridges,  which  are  carried  away  every  summer.  The 
altitude  of  the  river-bed  was  here  6120  feet  by  hypsometer.  We  were  told 
that  from  a  spur  alx)vc  Trulung  we  should  see  the  hills  above  the  junction 
of  the  river  with  the  T.sangpo  at  Gompo  Ne,  but  though  we  waited  several 
hours,  the  clouds  refused  to  lift.  Just  beyond  Trulung  we  left  the  Po 
Tsangpo,  and  ascended  the  valley  of  the  Rong  Chu,  up  which  we  marched 
three  days  to  Lunang,  the  first  village  which  we  reached  in  the  province 
of  Kongbo.  The  road  was  through  pretty  scenery,  with  clearings  in  the 
forest  covered  in  flowers,  among  which  we  noticed  blue  poppies,  purple 
iris,  many  varieties  of  primula,  and  the  poisonous  aconite,  while  we  were 
able  to  eat  rather  tasteless  raspberries  all  along  the  road.  We  now  left 
the  Pobas  behind,  and  were  among  a  more  civilized  type  of  Tibetan. 
The  Pobas  usually  wear  1|heir  hair  loose,  uncut,  and  untied.  The-women 
do  their  hair  in  a  peculiar  peak  over  the  forehead,  which  is  formed  by 
dre.ssing  it  over  a  piece  of  bamboo,  which  is  concealed  by  the  fringe. 
The  dress  is  the  same  a3  that  of  other  Tibetans,  but  they  are  fond  of 
wearing  a  skin  coat  with  the  fur  outside  on  the  top  of  their  woollen 
clothes;  the  skins  used  are  bear,  serow,  or  gooral.  Their  language  is  a 
dialect  of  Tibetan,  resembling  that  of  the  Khambas.  The  trees  were 
mostly  pines,  except  at  the  lower  elevations  in  the  bottom  of  the  valleys. 
There  were  also  some  fine  cypress  trees,  one  of  which  we  measured  and 
found  to  be  180  feet  in  height.  The  people  keep  bees  in  mo.st  villages  in 
hives  made  of  hollowed-out  logs.  In  the  Yigrong  valley  we  obtained  a 
new  species  of  gooral,  which  Mr.  Pocock  has  named  Nemorkcedus  baileyi. 
Takin  and  musk  deer  are  found,  and  bharal  are  on  the  higher  hills, 
while  Tibetan  muntjac  (M.lacrymans)  frequent  the  lower  forests.  There 
are  several  varieties  of  pheasants,  though  we  did  not  obtain  any 
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specimens ;  from  their  descriptions  and  from  feathers  which  we  picked  up, 
these  are  probably  Crossoptilon  hartmni,  Ijophophorus  sclateri,  and 
L.  refulqens — the  common  and  Sclater’s  monal.  I  also  shot'a  specimen  of 
the  common  hill  partridge  {Abortcola  torqueola).  At  Limang,  the  people 
in  their  language  and  style  of  dress  are  more  Tibetan  than  the  Pobas. 
They  wear  peculiar  hats,  like  those  of  clergymen,  made  of  yaks’  hair 
felt.  Their  hair  is  done  in  two  queues,  which  are  crossed  behind  and 
fastened  together  on  the  top  of  the  head — a  great  contrast  to  the  loose, 
shaggy  hair  of  the  Pobas. 

From  Lunang  we  marched  two  days  to  Timpa,  on  the  bank  of  the 
Tsangpo,  crossing  the  Nyima  La,  15,240  feet,  the  pass  dividing  the 
Rong  Ghu  from  the  Tsangpo  itself.  At  the  pass  the  vegetation  and 
character  of  the  country  changes  with  great  suddenness,  the  country 
in  the  valley  of  the  Tsangpo  being  much  drier.  On  the  road  we  were 
met  by  some  small  officials  whom  the  Dzongpon  of  Tsela,  the  official  in 
charge  of  this  district,  had  sent  to  greet  us.  The  next  day,  July  13, 
we  crossed  the  river  by  a  ferry.  The  river  was  broad,  with  a  slow 
current,  and  just  below  the  ferry  it  opened  out  to  a  width  of  about 
600  yards.  The  altitude  was  9680  feet.  The  problem  before  us  now 
was  to  follow  the  river  down  to  the  point  at  which  we  had  left  it,  and 
to  see  how  it  made  the  enormous  descent  to  the  Chimdro  confluence, 
where  we  had  found  the  altitude  to  be  2610  feet.  The  valley  is  very 
dry,  and  here  for  the  first  time  we  found  irrigated  cultivation,  among 
which  were  partridges.  The  crops  were  the  usual  Tibetan  ones  of 
barley,  wheat,  buckwheat,  and  mustard,  the  country  being  too  dry  and 
elevated  for  the  maize  and  millet  which  is  grown  in  Po-me.  On  the 
opposite  bank  we  were  met  by  the  Dzongpon,  who  had  come  down  to 
meet  the  members  of  the  Abor  survey  party,  who  had  left  eight  dajs 
before  our  arrival.  The  Dzongpon’s  son  is  one  of  the  four  Tibetan 
boys  at  present  at  Rugby,  and  is  a  promising  cricketer. 

After  halting  a  day  we  went  down  the  valley  22  miles  to  Gyala.  On 
the  road  I  saw  a  flock  of  monkeys,  and  at  Gyala  I  succeeded  in  shooting 
some  specimens  of  the  rare  Harmans  pheasant  {Crossoptilon  harmani). 
Here  we  collected  supplies  for  our  attempt  to  follow  down  the  river.  We 
were  not,  however,  very  hopeful  of  being  able  to  descend  the  valley  very 
far,  as  at  this  time  of  year  the  track,  which  is  in  places  in  the  river-bed, 
is  closed  by  the  water.  Four  days’  march  below  Gyala  we  reached 
Pemakochung,  a  small  lamasery  where  Kinthup  and  the  Chinese  lama 
who  had  been  sent  to  survey  had  remained  three  days  in  fruitless  search 
of  a  road.  The  valley  became  much  more  wooded  below  Gyala,  and  the 
country  is  evidently  subject  to  a  heavier  rainfall.  About  2  miles  below 
Pe  the  river  breaks  into  rapids,  and,  with  the  exception  of  a  still  stretch 
near  Gyala,  these  continue  down  as  far  as  we  were  able  to  follow  it. 
About  1  mile  before  reaching  the  lamasery  of  Pemakochung  a  road  goes 
down  to  the  bank  of  the  river  at  the  point  where  the  falls  which  Kinthup 
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described  as  Ix-ing  150  feet  in  height  are  situated.  The  river  here 
rushes  through  a  gorge  about  50  yards  in  width,  and  at  one  point  dashes 
down  more  steeply  some  30  feet.  This  fall  was  not  vertical,  partly  on 
account  of  the  rapidity  of  the  current.  The  people  perform  a  pilgrimage 
to  this  place,  the  pilgrims  climbing  through  a  natural  tunnel  in  the 
cliff.  I  was  able  to  go  part  of  the  way,  but  the  mouth  of  the  tunnel  is 
under  water  in  summer.  Just  below  Pemakochung  a  spur  called  Gyama 
Taki  runs  down  to  the  river,  and  appears  to  cut  off  all  po&sibility  of 
farther  progress  down  the  valley. 

Fortunately  a  spell  of  fine  weather  enabled  Captain  Morshead  to  take 
some  observations  to  the  fixed  peaks  of  the  Namcha  Barwa  range,  while  I 
occupied  my  time  in  investigating  the  possibility  of  going  further  down¬ 
stream.  One  and  a  half  miles  below  the  lamasery,  after  crossing  a  stream 
which  came  from  one  of  the  glaciers  of  the  mountain,  I  reached  another 
named  Sanglung.  The  stream  was  too  large  and  swift  to  ford,  and  too 
wide  to  bridge  easily,  so  I  moved  up  stream  until  I  reached  the  point 
where  it  emerged  from  the  ice-cave  of  the  glacier  and  was  able  to  cross 
over  the  moraine  which  covered  the  ice.  The  snout  of  the  glacier  was 
9030  feet  above  sea-level  in  about  29°  45'  N.  lat.  Having  found  a  way  to 
the  foot  of  the  spur  I  returned,  and  the  next  day  we  marched  out  and 
camped  at  a  clearing  I  had  found  in  the  forest.  Another  day  was  spent 
in  cutting  a  road  2400  feet  up  the  spur,  near  the  top  of  which  we  found  a 
track  which  had  been  cut  some  years  previously  but  about  which  our 
guide,  a  cattle  herdsman  of  Pemakochung,  knew  nothing. 

Having  cut  the  road  we  returned  to  camp,  and  the  next  day  crossed  the 
ridge  and  descended  to  a  stream  on  the  other  side,  where  we  camped.  From 
here  there  was  no  road  or  track  of  any  kind,  and  we  spent  a  day  in  cutting 
our  w’ay  through  the  jungle,  and  had  some  difficulty  in  finding  water,  but 
eventually  bivouacked  near  a  small  trickle,  where  we  were  obliged  to  build 
platforms  on  the  steep  hillside  on  which  to  sleep.  The  next  day  we  con¬ 
tinued  cutting  through  rhododendron  forest,  and  eventually  found  ourselves 
on  a  steep  cliff  which  dropped  into  a  stream  called  the  Churung,  which 
also  emerged  from  a  glacier.  From  this  point  we  could  see  some  distance 
down  the  valley,  and  as  we  had  only  two  days’  food  in  hand,  and  as  it 
would  have  taken  us  more  than  that  time  to  reach  the  next  spur  and  see 
more  of  the  river,  we  decided  to  return.  From  this  point  we  saw  some 
snow  peaks  which  must  have  been  near  the  Sii  La,  and  could  trace  the 
general  direction  of  the  valley  of  the  Tsangpo  after  it  had  b<  nt  to  the  south. 

On  reaching  our  camp  on  the  east  side  of  the  Gyama  Taki  spur,  we 
were  met  by  one  of  our  coolies  who  had  been  sent  to  Pemakochung  to  try 
and  get  some  more  food,  and  who  reported  that  a  party  of  Monbas  from 
Pemako  had  jiut  come  up  the  bed  of  the  Tsangpo  from  PayU  village,  the 
first  time,  as  we  were  afterwards  told,  that  such  a  thing  had  been  done 
for  twenty  years.  We  were  now  very  short  of  food,  and  it  was  impos¬ 
sible  for  us  all  to  go  down  the  valley,  so  after  rationing  Captain  Morshead 


.350  EXPLORATION  ON  THE  TSANGPO  OR  UPPER  BRAHMAPUTRA. 

and  the  coolies  to  enable  them  to  return  to  Gyala,  where  fresh  supplies 
could  be  obtained,  I,  with  one  coolie  and  the  remainder  of  the  food  (1.5  lbs. 
of  flour),  went  down  the  bed  of  the  Tsangpo  on  the  tracks  of  the  Monbas 
who  had  returned.  I  had  no  diflSculty  in  following  them,  and  soon  came 
on  them  collecting  honey.  They  offered  to  help  me  to  go  to  their  village 
and  to  send  men  back  with  me  to  Pemakochung.  On  their  advice  I  went 
on  a  few  miles  and  camped  in  the  bed  of  the  Churung  Chu,  expecting  that 
the  Mbnbas  would  join  me  in  the  evening  after  collecting  their  honey. 
However,  they  did  not  arrive,  and  so  at  daybreak  I  started,  and  endeavoured 
to  follow  their  tracks  down  stream,  but  could  find  no  trace  of  their  road. 
While  looking  for  it  in  the  dense  forest  I  had  the  misfortune  to  lose  my 
camera,  and  spent  half  the  day  in  searching  for  it  without  success.  In  the 
evening  I  again  camped  in  the  bed  of  the  Churung,  and  the  Monbas  joined 
me  at  dusk. 

The  next  morning  we  started  together.  The  track  which  we  followed 
was,  I  was  told,  made  by  ta^n  in  tlieir  annual  migrations,  and  the 
Mbnbas  had  in  places  improved  it  by  cutting  the  jungle  or  building 
bridges.  At  one  point  some  of  the  people  left  us  and  took  a  short  cut 
to  the  village  of  Luku,  which  is  below  Payii  on  the  Tsangpo.  At  length 
we  left  the  river  and  climbed  about  a  thousand  feet ;  the  Mbnbas  then 
told  me  that  they  could  not  take  me  to  their  village,  and  advised  me  to 
return,  saying  that  there  was  a  difficult  cliff  ahead  on  which  ropes  would 
be  required,  and  that  I  would  not  be  able  to  pass  it  if  I  wore  boots.  I 
insisted  on  going  with  them,  but  as  we  went  they  gradually  drew  ahead, 
and,  on  rounding  a  bend  of  the  hillside,  I  found  they  had  thrown  down 
some  of  my  things  which  they  were  carrying  and  had  hurried  on.  I 
followed  as  quickly  as  1  could,  and  saw  that  the  last  of  them  had  passed 
the  difficult  cliff,  and  the  whole  party  were  hurrying  away  as  quickly  as 
the  steep  hillside  would  allow,  and  refused  even  to  look  round  when  I 
called.  When  my  solitary  coolie  arrived  we  tried  to  cross  the  cliff,  but 
found  it  impossible  as  we  only  had  one  short  piece  of  rope  which  was 
used  for  carrying  the  load.  After  some  trouble  I  let  him  down  with  the 
aid  of  this,  and  told  him  to  try  and  bring  the  Mbnbas  back  to  help  us 
and  our  load  over.  He  found  them  cooking  a  meal  a  short  distance  on, 
but  they  refused  to  return,  partly  I  think  because,  having  only  one  man 
with  me  and  carrying  a  good  deal  myself,  they  thought  I  was  a  person 
of  no  importance  and  not  worth  taking  any  trouble  about. 

Before  they  left  me  I  had  luckily  been  talking  to  them  about  the  course 
of  the  river  here  and  got  wtat  information  they  had  to  give.  At  the  place 
where  they  deserted  me  their  road  left  the  Tsangpo  and  crossed  a  spur 
round  which  the  river  flows.  From  this  point  I  returned  and  attempted 
to  pick  up  the  tracks  of  the  people  who  had  left  us  for  Luku  village 
earlier  in  the  day,  but  could  not  find  any,  and  think  they  must  have 
gone  up  the  stony  bed  of  a  stream,  probably  through  the  water  in 
jdaces.  I  then  returned  as  quickly  as  possible  for  Femakbehung  following 
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the  Muabas'  road  the  whole  way,  which  went  at  the  foot  of  the  Gyama 
Taki  spur  and  avoided  the  stiff  climb  over  it  which  we  had  taken. 
At  Pemakochung  I  nearly  came  to  blows  with  the  people  l)efore  I  got 
enough  food  to  take  me  to  Gyala.  At  Gyala  I  found  Captain  Morshead 
))usy  passing  the  coolies  across  a  rope  bridge. 

On  this  part  of  the  river  we  took  frequent  boiling-point  observations 
for  altitude.  These  were  checked  by  a  trigonometrical  altitude  on  the 
Sii  La,  and  another  at  Pemakochung.  The  river  at  Pe  is  1*680  feet  in 
altitude,  and  flows  (juite  smoothly,  but  about  two  miles  lower  it  breaks 
into  rapids,  which  continue,  in  places  being  extraordinarily  steep,  for 
about  16  miles  to  the  neighbourhood  of  Gyala,  where  the  river  is  again 
<|uite  smooth.  Opposite  Gyala  a  small  stream  flows  through  cliffs  and 
drops  into  this  smooth  part  of  the  river.  This  is  what  Kinthup  described 
as  a  lake,  and  it  is  in  this  waterfall  that  the  god  Shingche  Chdgye  is 
carved  or  painted  on  the  rock  behind  the  waterfall.  We  did  not  see  him, 
as  ho  is  only  visible  in  winter  when  there  is  little  water  in  the  fall.  This 
still  stretch  of  the  river  lasts  for  about  8  miles,  after  which  rapids  again 
commence  and  continue  as  far  as  we  were  able  to  follow  the  river  with 
the  exception  of  a  short,  smooth  stretch  below  Gyama  Taki,  which  is 
followed  by  a  fiercer  rapid. 

At  Nyuksang,  a  camping  ground  34  miles  below  Pe,  we  found  the  river- 
level  to  be  8730  feet,  giving  a  drop  of  28  feet  a  mile.  The  next  point  at 
which  we  took  an  observation  was  at  the  falls  at  Pemakochung,  where  the 
altitude  was  8380,  the  distance  being  14i  miles  and  the  drop  24  feet  a 
mile.  Again,  at  the  confluence  of  the  Sanglung  stream,  3  miles  further, 
we  found  an  altitude  of  8090  giving  a  drop  of  about  97  feet  a  mile,  which 
includes  the  30-foot  drop  at  Kinthup’s  falls,  li  mile  further  another 
observation  gave  an  altitude  of  8010  feet  giving  a  drop  of  53  feet  a  mile, 
11  miles  further  at  the  furthest  point  I  reached  in  the  river  bed,  and 
about  two  miles  below  the  Churung  river,  the  altitude  was  7480,  giving  a 
drop  of  48  feet  a  mile.  From  here  we  did  not  see  the  river  until  Lagung, 
the  point  at  which  we  left  it  to  cross  the  Sii  La.  Unfortunately  here  we 
were  not  able  to  take  an  observation  in  the  river-bed,  but  about  45  miles 
down  stream  we  obtained  an  altitude  of  2610  feet  at  the  confluence  of 
the  Chimdro  river. 

Ill  discussing  the  question  of  falls  on  the  river,  the  above  is  the  data 
on  which  we  have  to  form  an  opinion.  Somewhere  in  this  unknown 
portion  of  the  river  the  Po  Tsangpo  joins  the  Tsangpo.  From  informa¬ 
tion  received  regarding  the  marches  on  tliis  river,  we  have  placed  the 
junction  approximately  on  the  map,  and,  by  mea.suring  the  actual  drop  of 
the  Po  Tsangpo  from  Showa  to  Trulung,  the  point  at  which  we  left 
it,  and  by  supposing  that  it  maintains  a  similar  steepness  to  its  junction 
with  the  Tsangpo,  we  can  estimate  the  height  there  at  about  5700  feet. 
The  Sii  La  is  closed  by  snow  in  w'inter,  and  the  only  road  from  Po-me 
into  the  lower  Tsangpo  valley  is  that  leading  down  the  Po  Tsangpo  to 
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near  its  junction  with  the  Tsangpo ;  the  road  then  goes  down  the  latter 
river  to  Lagung,  the  place  at  which  we  left  it.  We  consequently  met 
many  people  who  knew  this  road  intimately,  and  were  able  to  get  a  fair 
idea  of  the  distance  from  Lagung  to  the  junction,  which  we  put  at  30 
miles.  On  this  portion  of  the  river  the  people  we  asked  agreed  in  say¬ 
ing  that  there  were  no  falls,  though  there  is  apparently  an  extra¬ 
ordinary  turmoil  of  waters  where  the  two  rivers  join  at  Gompo  Ne.  If  we 
accept  the  estimated  height  of  5700  feet  at  Oompo  Ne  and  the  estimated 
distance  of  30  miles  from  that  place  to  Lagung,  we  find  a  drop  of  3090 
feet  in  75  miles  between  Gompo  Ne  and  the  Chimdro  river  confluence, 
the  r  ext  point  down  stream  at  which  we  took  an  observation.  This  gives 
a  fall  in  the  river  of  41  feet  a  mile.  It  must  be  remembered  that  we 
followed  the  greater  part  of  this  75  miles,  and  saw  that  there  were 
no  falls  on  it.  There  now  remains  a  gap  between  the  lowest  poii.t  I  was 
able  to  reach  below  Pemakochung  (7480  feet)  and  Gompo  Ne  (5700  feet). 
There  is  no  track  of  any  kind  on  this  stretch  of  the  river,  and  it  was 
difficult  to  obtain  any  informatic-n,  but,  from  what  I  was  able  to  find  out 
from  the  Monbas,  who  deserted  me  at  the  cliff,  as  recounted  above,  tlie 
distance  must  be  about  20  miles,  and  the  drop  1780  feet,  givuig  a  fall  of 
89  feet  a  mfle.  These  Monbas  used  to  hiuit  takin  on  the  right  bank  of 
the  river  in  the  neighbourhood  of  the  unknown  stretch,  and  told  me  that 
they  had  occasionally  seen  portions  of  the  river  which  descended  in  rapids ; 
they  knew  of  no  great  fall,  and  it  is  unlikely  that  they  would  be 
ignorant  of  any  enormous  waterfall  in  this  neighbourhood. 

The  distances  on  the  river  are  estimated  by  the  time  we  took  on  the 
road  which  follows  the  river  bank.  This,  of  course,  only  gives  an 
approximate  estimate,  but  it  was  impossible  to  measure  small  distances 
off  the  map  at  the  scale  at  which  it  was  made,  and  any  error  in  distance 
should  be  proportionate  over  the  whole. 

The  valley  below  Gyala  is  thickly  wooded  and  almost  tropical  in 
appearance,  while  higher  up  the  hillsides  we  cut  through  forests  of 
rhododendron  and  firs.  The  larger  animals  here  are  takin,  serow,  gooral, 
musk  deer,  and  bears,  while  of  pheasants  we  saw  tragopans  and  blood 
pheasants. 

The  high  snow  peak  called  Gyala  Peri  (23,460  feet),  which  Captain 
Morshead  and  I  had  seen  from  the  Mishmi  hills  some  months  previously, 
was  an  interesting  discovery  as  well  as  the  glaciers  which  flow  from  it 
and  also  from  Namcha  Barwa  (25,445  feet).  The  distance  between  these 
two  mountains  is  about  14  miles,  and  through  this  gap  the  Tsangpo 
breaks  at  an  altitude  of  about  9000  feet.  This  is  another  instance  of  the 
fact  noticed  by  Colonel  Sir  Sidney  Burrard,  that  the  rivers  which  break 
through  the  Himalayan  range,  choose  the  highest  part  of  the  range 
through  which  to  cut. 

At  Gyala  we  crossed  the  river  by  a  rope  bridge,  and  after  inspecting 
the  fall  in  which  Shingche  Chogye  is  tied  we  proceeded  up  the  valley. 
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Above  Gyala  the  country  changes  with  great  rapidity,  and  we  were  soon 
in  the  typical  dry  Tibetan  climate  with  irrigated  crops,  though  we  could 
see  forest  up  on  the  hillsides.  We  travelled  up  the  north  bank  of  the 
river,  and  after  visiting  the  important  lamasery  of  Temo,  reached  the  point 
at  which  a  large  tributary,  the  Gyamda  Chu,  jiuns  the  Tsangpo.  We  crossed 
the  former  in  skin  coracles  and  spent  a  day  at  Tsela  as  the  guests  of 
the  official  who  had  met  us  at  Pe;  from  Tsela  we  had  an  uneventful 
journey  up  the  valley,  being  well  received  everywhere,  and  passing  out  of 
Kongbo  province  through  Takpo  to  U,  the  large  province  in  which  Lhasa 
stands.  We  crossed  the  river  several  times  to  take  advantage  of  the 
best  road. 

In  the  valley  we  visited  the  large  and  important  lamaseries  of 
Trashi  Kapden,  Ganden  Rapden,  and  Takpo  Tratsang ;  the  latter  con¬ 
tained  an  image  of  Buddha  so  large  that  the  lower  part  of  the  body  was; 
in  the  lower  storey  while  the  upper  part  appeared  in  the  temple  on  the 
storey  above.  We  also  passed  Trung  Kang,  the  birthplace  of  the  present 
Dalai  Lama;  here  on  the  site  of  the  cottage  in  which  he  was  bom  a 
temple  had  been  built,  into  which  no  one  was  allowed  to  enter,  but  we 
persuaded  them  to  make  an  exception  in  our  case.  Another  place  of 
importance  was  Lhagyari,  the  seat  of  an  important  semi-independent 
family,  now  represented  by  a  boy  of  thirteen. 

In  the  lower  part  of  the  valley  across  the  range  to  the  south 
live  various  tribes  called  by  the  Tibetans  Lopas  (probably  Abors), 
who  cross  the  range  at  certain  seasons  to  obtain  salt.  One  valley 
south  of  the  range,  probably  the  upper  part  of  the  Siyom  valley,  but 
called  Pachakshiri  by  the  Tibetans,  is  inhabited  by  Monbas,  who 
immigrated  about  100  years  ago.  In  the  lower  part  of  the  Tsangpo 
valley  we  noticed  many  ruins  which  we  were  told  were  the  result  of  an 
invasion  200  years  ago  by  people  called  Jungar,  whom  Colonel  Waddell 
states  were  Elleuth  Tartars.  We  were  obliged  to  leave  the  river  twice  to 
avoid  gorges  ;  once  for  only  one  day’s  march  and  the  second  time  for  five 
days.  The  river  drops  steeply  in  the  part  which  we  did  not  see  on  this 
second  occasion,  and  we  estimated  a  drop  of  800  or  900  feet  in  40  miles. 
On  both  occasions  we  found  that  as  we  left  the  valley  and  climbed  the 
hills  to  the  south  we  came  among  much  larger  types  of  vegetation,  larch, 
birch,  and  rhododendron,  denoting  a  damper  climate.  Lower  down  m  its 
course  the  river  generally  flowed  in  a  broad  open  valley  among  sand  spits 
and  islands ;  higher  up,  the  valley  was  narrower  and  the  river  more  swift 
with  small  rapids  in  places.  At  most  villages  there  were  skin  coracles  in 
which  the  people  cross ;  ponies  are  crossed  in  these  boats  by  having  their 
feet  tied  together  and  being  thrown  in  on  their  backs  as  their  feet  would 
pierce  the  leather  of  the  boats.  The  valley  gradually  got  drier  as  we 
ascended,  and  the  houses  adopted  the  flat  mud  roof  iu  place  of  the  pent 
wooden  roof  of  lower  Kongbo.  In  the  drier  parts  of  the  valley  the  only 
large  trees  were  cypress,  except  round  the  villages,  where  poplars,  peach. 
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apple,  pear,  and  walnut  trees  are  grown.  The  crops  included  peas,  beans, 
and  radishes,  vegetables  which  were  a  very  welcome  addition  to  our 
fare.  Of  game  we  saw  bharal,  musk  deer,  and  gazelle,  the  latter  were  at 
Lhagyari ;  we  also  saw  tracks  of  bears,  and  were  told  that  monkeys  and 
serow  were  plentiful  in  the  thicker  forest  which  clothed  the  hills.  There 
were  also  numbers  of  partridges,  Harman’s  pheasants,  and  snowcock 
{TetraogaUus  tibetanus).  There  was  also  another  pheasant  called 
“  Kuling  ”  by  the  natives,  of  which  we  never  succeeded  in  obtaining  a 
specimen.  Parrots  also  were  common  up  to  a  height  of  about 
11,000  feet. 

After  ascending  the  valley  some  320  miles  from  the  lowest  point 
which  we  had  reached  below  Pemakochung,  we  came  to  the  large  and 
important  town  of  Tsetang,  at  an  altitude  of  11,850  feet.  The  town  has 
a  population  estimated  at  about  3000,  among  wliom  are  some  Ladaki 
Mohammedans,  who  gave  us  a  very  garbled  version  of  the  later  develop¬ 
ments  in  the  Balkan  war,  which  interested  us,  as  our  last  newspaper  was 
more  than  four  months  old.  Here  we  found  tlie  traders  very  anxious  to 
exchange  Tibetan  money  for  our  Indian  money,  and  we  obliged  them 
to  the  extent  of  exchanging  eight  sovereigns,  which  traders  who  visit 
India  understand.  In  the  bazaar,  which  is  similar  to  those  at  Lhasa 
and  Gyantse,  we  saw  many  articles  of  European  manufacture  for  sale. 
\N'e  made  friends  with  the  head  Ladaki  trader,  who  was  of  great  service 
to  us  in  giving  us  cash  for  a  cheque  when,  later  on,  our  money  was 
stolen. 

After  halting  one  day  we  left  Tsetang  on  August  31,  and,  following 
the  footsteps  of  the  explorer  Nain  Singh,  ascended  the  fertile  Yarlung 
valley,  in  which  is  the  town  of  Netong,  of  about  the  same  size  as 
Tsetang.  In  Lharu,  a  smaller  town,  we  were  received  by  the  official 
whom  I  had  met  several  years  previously,  and  were  shown  a  devil  dance 
which  happened  to  be  in  progress.  We  also  passed  a  fine  temple,  called 
Tramdru,  with  magnificently  ornamented  altars,  and  where  we  were 
shown  a  room  with  100,000  clay  images  of  Lopon  Rimboche,  or  Padma 
Sambhava,  an  Indian  saint.  As  we  ascended  the  valley  the  cultivation 
became  less,  and  at  the  Yar  To  Tra  La,  16,700  feet,  we  left  the  valley 
and  entered  a  large  uncultivated  plain,  drained  by  a  stream  which  joins 
the  Tsangpo  below  Tsetang.  We  ascended  this  stream  to  its  source  at 
the  Pu  La,  where  we  found  people  washing  gold  on  its  banks.  At  this 
pass  we  left  the  basin  of  the  Tsangpo  for  the  first  time  since  entering  it 
at  the  Yongyap  La  on  May  26,  and  entered  the  drainage  system  of  the 
Subansiri.  We  camped  at  the  village  of  Kyekye,  and  the  next  morning 
woke  to  find  that  three  of  our  ten  coolies  had  stolen  all  our  money  and 
absconded  during  the  night.  Although  we  ourselves  searched  and  sent 
word  to  the  neighbouring  Tibetan  officials,  we  never  heard  any  more  of 
them.  Unfortunately,  our  cartridges  were  packed  with  the  money,  and, 
except  for  a  few  we  carried,  they  were  all  stolen. 
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The  country  in  this  neighbourhood  is  elevated,  and  the  villages  few 
and  small.  The  usual  Tibetan  animals  of  the  uplands  were  abundant, 
bharal  gazelle  and  hares :  Ovis  Amirwn  were  also  said  to  be  plentiful,  but 
we  saw  none.  From  Kyekye  we  went  down  the  Char  river,  a  branch  of 
the  Subansiri,  the  valley  becoming  wooded  as  we  descended ;  the  trees 
were  rhododendron,  birch,  willow,  juniper,  and  a  few  firs.  Among  the 
smaller  bushes  were  numbers  of  Harman’s  pheasants ;  round  the  villages 
walnut  and  peach  trees  were  growing. 

We  left  the  valley  of  the  Char,  and,  ascending  a  tributary,  crossed 
into  the  basin  of  the  Tsangpo  by  a  little-used  pass  17,000  feet  in 
height.  After  travelling  in  valleys,  the  waters  of  which  eventually  Mowed 
into  the  Tsangpo,  we  reached  the  Tsari  Chu  by  the  Kongmo  La,  17,520 
feet.  This  river  is  another  branch  of  the  Subansiri.  The  whole  of 
tliis  district  of  Tsari  is  considered  sacred,  and  no  crops  may  be  grown 
and  no  animals  killed.  We  saw  a  good  deal  of  game,  including  wolves, 
musk  deer,  bharal,  and  stags  (Cerens  affinis).  One  of  the  latter  I  sliot, 
and  this  sin  was  eventually  made  an  excuse  for  my  going  round  the 
pilgrimage.  The  climate  of  the  Tsari  valley  is  very  wet,  and  the  hills 
covered  in  thick  fir  forest.  This  is  peculiar,  as  the  valley  of  the  Tsangpo 
to  the  north  and  the  valleys  to  the  south  are  very  dry,  and  reejuire 
irrigation  for  the  crops. 

We  stopped  a  day  in  Chikehar,  where  we  saw  some  holy  temples,  in 
one  of  which  the  Dalai  Lama  lived  when  he  performed  the  pilgrimage 
in  1900.  The  idols  were  beautifully  ornamented,  and  the  butter-lamps 
of  solid  gold.  We  descended  the  Tsari  Chu  to  the  last  Tibetan  village 
called  Migyitiin,  and  then  retraced  our  steps  to  Chikehar,  from  which 
place  1  separated  from  Captain  Morshead  and  took  the  pilgrim  road, 
which  was  difficult,  and  crossed  several  high  passes,  on  one  of  which  was 
a  half-dead  glacier.  The  road  leads  round  a  holy  mountain  called 
Takpashiri,  but  atrocious  w'eather  prevented  us  from  ever  seeing  the 
peak.  On  the  road  there  were  thousands  of  small  white  maggots  which 
eventually  become  so  numerous  that  the  road  has  to  be  closed,  as  to  kill 
one  would  l)c  to  cancel  the  merit  acquired  by  the  pilgrimage.  At  the  Takar 
La  (1(5,700  feet)  I  left  the  damp  Tsari  valley  and  re-entered  that  of  the 
Char  which  we  had  left  about  a  fortnight  earlier.  I  descended  to  Sanga 
Choling  expending  the  last  shot-gun  cartridges  on  some  pheasants  and 
snow-cock  on  the  road.  Sanga  Cholmg  is  a  large  monastery  and  the  seat 
of  a  very  holy  incarnation  known  as  Drukpa  Rimboche  who  was  away  at 
the  time  of  our  visit.  I  was  very  well  received  and  entertained  here. 

I  went  down  the  valley  to  Char  Me  village,  where  I  rejoint'd  Captjiin 
Morshead,  who  had  descendetl  the  valley  as  far  as  possible  and  had 
succeeded  in  going  below  the  last  Tibetan  village.  We  then  crossed  the 
range  into  the  valley  of  the  Chayul,  another  branch  of  the  Subansiri  to 
the  south ;  this  we  also  descended  as  far  as  there  were  Tibetan  villages. 
The  road  about  here  was  bad,  and  we  had  to  cross  several  narrow  wooden 
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apple,  pear,  and  walnut  trees  are  grown.  The  crops  included  peas,  beans, 
and  radishes,  vegetables  which  were  a  very  welcome  addition  to  our 
fare.  Of  game  we  saw  bharal,  musk  deer,  and  gazelle,  the  latter  were  at 
Lhagyari ;  we  also  saw  tracks  of  bears,  and  were  told  that  monkeys  and 
serow  were  plentiful  in  the  thicker  forest  which  clothed  the  hills.  There 
were  also  numbers  of  partridges,  Harman’s  pheasants,  and  snowcock 
{Tetraogallus  tibetanus).  There  was  also  another  pheasant  called 
“  Kuling  ”  by  the  natives,  of  which  we  never  succeeded  in  obtaining  a 
specimen.  Parrots  also  were  common  up  to  a  height  of  about 
11,000  feet. 

After  ascending  the  valley  some  320  miles  from  the  lowest  point 
which  we  had  reached  below  Pemakochung,  we  came  to  the  large  and 
important  town  of  Tsetang,  at  an  altitude  of  11,850  feet.  The  town  has 
a  population  estimated  at  about  3000,  among  whom  are  some  Ladaki 
Mohammedans,  who  gave  us  a  very  garbled  version  of  the  later  develop¬ 
ments  in  the  Balkan  war,  which  interested  us,  as  our  last  newspaper  was 
more  than  four  months  old.  Here  we  found  the  traders  very  anxious  to 
exchange  Tibetan  money  for  our  Indian  money,  and  we  obliged  them 
to  the  extent  of  exchanging  eight  sovereigns,  which  traders  who  visit 
India  understand.  In  the  bazaar,  which  is  similar  to  those  at  Lhasa 
and  Gyantse,  we  saw  many  articles  of  European  manufacture  for  sale. 
We  made  friends  with  the  head  Ladaki  trader,  who  was  of  great  service 
to  us  in  giving  us  cash  for  a  cheque  when,  later  on,  our  money  was 
stolen. 

After  halting  one  day  we  left  Tsetang  on  August  31,  and,  following 
the  footsteps  of  the  explorer  Nain  Singh,  ascended  the  fertile  Yarlung 
valley,  in  which  is  the  town  of  Netong,  of  about  the  same  size  as 
Tsetang.  In  Lharu,  a  smaller  town,  we  were  received  by  the  official 
whom  I  had  met  several  years  previously,  and  were  shown  a  devil  dance 
which  happened  to  be  in  progress.  We  also  passed  a  fine  temple,  called 
Tramdru,  with  magnificently  ornamented  altars,  and  where  we  were 
shown  a  room  with  100,000  clay  images  of  Lopon  Rimboche,  or  Padma 
Sambhava,  an  Indian  saint.  As  we  ascended  the  valley  the  cultivation 
became  less,  and  at  the  Yar  To  Tra  La,  16,700  feet,  we  left  the  valley 
and  entered  a  large  uncultivated  plain,  drained  by  a  stream  which  joins 
the  Tsangpo  below  Tsetang.  We  ascended  this  stream  to  its  source  at 
the  Pu  La,  where  we  found  people  washing  gold  on  its  banks.  At  this 
pass  we  left  the  basin  of  the  Tsangpo  for  the  first  time  since  entering  it 
at  the  Yongyap  La  on  May  26,  and  entered  the  drainage  system  of  the 
Subansiri.  We  camped  at  the  village  of  Kyekye,  and  the  next  morning 
woke  to  find  that  three  of  our  ten  coolies  had  stolen  all  our  money  and 
absconded  during  the  night.  Although  we  ourselves  searched  and  sent 
word  to  the  neighbouring  Tibetan  officials,  we  never  heard  any  more  of 
them.  Unfortunately,  our  cartridges  were  packed  with  the  money,  and, 
except  for  a  few  we  carried,  they  were  all  stolen. 
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The  country  in  this  neighbourhood  is  elevated,  and  the  villages  few 
and  small.  The  usual  Tibetan  animals  of  the  uplands  were  abundant, 
bharal  gazelle  and  hares :  Ovis  Amnwn  were  also  said  to  be  plentiful,  but 
we  saw  none.  From  Kyekye  we  went  down  the  Char  river,  a  branch  of 
the  Subansiri,  the  valley  becoming  wooded  as  we  descended ;  the  trees 
were  rhododendron,  birch,  willow,  juniper,  and  a  few  firs.  Among  the 
smaller  bushes  were  numbers  of  Harman’s  pheasants ;  round  the  villages 
walnut  and  peach  trees  were  growing. 

We  left  the  valley  of  the  Char,  and,  ascending  a  tributary,  crossed 
into  tlie  basin  of  the  Tsangpo  by  a  little-used  pass  17,000  feet  in 
height.  After  travelling  in  valleys,  the  waters  of  which  eventually  fiowed 
into  the  Tsangpo,  we  reached  the  Tsari  Chu  by  the  Kongmo  La,  17,520 
feet.  This  river  is  another  branch  of  the  Subansiri.  The  whole  of 
tliis  district  of  Tsari  is  considered  sacred,  and  no  crops  may  be  grown 
and  no  animals  killed.  We  saw  a  good  deal  of  game,  including  wolves, 
musk  deer,  bharal,  and  stags  (Cercm  tiffinis).  One  of  the  latter  I  shot, 
and  this  sin  was  eventually  made  an  excuse  for  my  going  round  the 
pilgrimage.  The  climate  of  the  Tsari  valley  is  very  wet,  and  the  hills 
covered  in  thick  fir  forest.  Tliis  is  peculiar,  as  the  valley  of  the  Tsangpo 
to  the  north  and  the  valleys  to  the  south  are  very  dry,  and  require 
irrigation  for  the  crops. 

We  stopped  a  day  in  Chikchar,  where  we  saw  some  holy  temples,  in 
one  of  which  the  Dalai  Lama  lived  when  he  performed  the  pilgrimage 
in  1900.  The  idols  were  beautifully  ornamented,  and  the  butter-lamps 
of  solid  gold.  We  descended  the  Tsari  Chu  to  the  last  Tibetan  village 
called  Migyitun,  and  then  retraced  our  steps  to  Chikchar,  from  which 
place  I  separated  from  Captain  Morshead  and  took  the  pilgrim  road, 
which  was  difficult,  and  crossed  several  high  passes,  on  one  of  which  was 
a  half-dead  glacier.  The  road  leads  round  a  holy  mountain  called 
Takpashiri,  but  atrocious  weather  prevented  us  from  ever  seeing  the 
peak.  On  the  road  there  were  thousands  of  small  white  maggots  which 
eventually  become  so  numerous  that  the  road  has  to  be  closed,  as  to  kill 
one  would  be  to  cancel  the  merit  acquired  by  the  pilgrimage.  At  the  Takar 
La  (16,700  feet)  I  left  the  damp  Tsari  valley  and  re-entered  that  of  the 
Char  which  we  had  left  about  a  fortnight  earlier.  I  descended  to  Sanga 
Choling  expending  the  last  shot-gun  cartridges  on  some  pheasants  and 
snow-cock  on  the  road.  Sanga  Choling  is  a  large  monastery  and  the  seat 
of  a  very  holy  incarnation  known  as  Drukpa  Rimboche  who  was  away  at 
the  time  of  our  visit.  I  was  very  well  received  and  entertained  here. 

I  went  down  the  valley  to  Char  Me  village,  where  I  rejoined  Captain 
Morshead,  who  had  descended  the  valley  as  far  as  possible  and  had 
succeeded  hi  going  below  the  last  Tibetan  village.  We  then  crossed  the 
range  into  the  valley  of  the  Chayul,  another  branch  of  the  Subansiri  to 
the  south ;  this  we  also  descended  as  far  as  there  were  Tibetan  villages. 
The  road  about  here  was  bad,  and  we  had  to  cross  several  narrow  wooden 
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galleries  and  ladders.  Every  twelfth  year  a  large  number  of  Tibetan 
pilgrims  go  down  the  Tsari  Chu  below  Migyitiin  and  ascend  the  Char 
river  to  Sanga  Choling.  The  accounts  given  by  pilgrims  have  enabled  us 
to  form  an  idea  as  to  how  these  rivers  flow  after  leaving  Tibet  and  mdi- 
cate  that  they  reach  the  plains  as  the  Subansiri. 

In  the  villages  about  here  we  came  across  some  parties  of  Daflas,  the 
wildest  savages  I  have  ever  seen.  They  had  never  heard  of  white  people, 
nor  did  they  know  anything  about  India.  Not  only  would  they  not 
accept  money  for  their  honey,  the  only  thing  of  theirs  that  we  wanted, 
but  they  appeared  to  be  afraid  of  it,  and  to  regard  it  as  something 
noxious.  The  only  articles  they  wanted  were  white  beads  and  salt. 
They  dress  their  hair  in  .a  curious  way,  tying  it  in  a  knot  over  the 
forehead,  through  which  a  brass  or  bamboo  pin  about  a  foot  long  is 
passed  horizontally,  and  which  is  often  surmounted  by  a  tuft  of  palm- 
leaves.  They  had  come  over  the  snow  range  from  the  south.  Near  the 
frontier  the  valleys  became  more  wooded,  and  just  below,  the  country 
seems  to  become  steeper,  and  tropical  forest  commences  with  great 
suddenness.  In  all  these  valleys  which  break  through  the  range  there  is 
a  curious  gap  of  uninhabited  country  between  the  Tibetan  villages  and 
those  of  the  Lopas,  or  savages  (t.e.  Abors,  Daflas,  etc.).  The  reason  for 
this  appears  to  be  that  the  Tibetan  cannot  live  much  below  10,000  feet, 
while  the  half-naked  Lopa  cannot  live  at  anything  like  that  height. 

We  ascended  the  Chayul  valley,  and  eventually  turned  up  a  branch 
of  it,  which  is  called  the  Black  Loro  on  account  of  the  dirty  water,  which 
looks  as  though  it  came  from  a  glacier.  On  a  hill  above  the  junction  of 
the  Black  Loro  and  the  White  Loro  which  unite  to  form  the  Chayul, 
Captain  Morshead  was  fortunate  enough  to  get  a  trigonometrical  fixing  on 
some  snow-peaks  which  had  been  triangulated  from  India.  His  station 
happened  to  be  the  hill  on  which  corpses  are  cut  up  and  given  to  the 
birds  in  the  Tibetan  custom  ;  seeing  his  party  ascending  the  hill  numbers 
of  vultures  collected  only  to  be  disappointed  in  their  hope  of  a  meal.  Up 
the  Black  Loro  we  found  a  rather  obstructive  old  man  in  whose  house 
we  stopped,  and  who  asked  us  awkward  questions  about  passports.  Fortu¬ 
nately,  in  the  evening  we  found  a  herd  of  bharal  in  the  hill  above  bis 
house  and  fixed  the  telescope  on  it,  which  so  delighted  his  children,  that 
the  old  man  became  quite  jovial  and  friendly,  and  eventually  gave  us 
every  assistance. 

Two  days’  journey  up  the  Black  Loro  brought  us  to  the  Pen  La 
(17,330  feet),  where  we  left  the  basin  of  the  Subansiri,  and  reached  a 
stream  which  found  its  way  into  the  Tawang  Chu,  the  waters  of  which 
reach  the  plains  of  India  as  the  Manas.  'I'he  stream  at  which  we  camped 
appears  to  break  through  the  Himalayan  range,  which  we  crossed  a  day 
later  at  the  Tulang  La  (17,260  feet).  With  the  exception  of  where  the 
Chayul  and  Char  and  the  rivers  of  Tsari  break  through,  the  range  runs  in 
an  unbroken  line  in  a  south-westerly  direction  from  the  high  peaks  near 
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Namcha  Barwa,  round  which  the  Tsangpo  bends,  up  to  Qori  Chen 
(21,464  feet),  a  peak  east  of  the  Tulang  La.  From  here  the  range  is  more 
broken,  but  it  appeared  to  us  that  from  the  Tulang  La  the  main  range 
went  west  to  Bhutan. 

On  either  bank  of  the  Nyamjang  Chu  are  two  parallel  ranges  running 
north  and  south,  both  of  which  contain  many  peaks  covered  with  perma¬ 
nent  snow.  The  range  which  we  crossed  at  the  Tulang  La  runs  into  this, 
but  becomes  lower,  and  Nain  Singh  crossed  it  at  the  Mila  Katong  pass, 
14,210  feet  in  height.  We  saw  nothing  of  the  country  west  of  the  Tulang 
La,  and  Nain  Singh’s  report  furnishes  very  little  information.  On  descend¬ 
ing  from  the  Tulang  La,  we  soon  came  to  damp  wooded  country  again, 
in  the  heart  of  which  we  found  the  curious  and  isolated  district  of  Mago, 
having  a  population  of  about  200.  The  people  are  very  different  in  appear¬ 
ance  both  from  Tibetans  and  from  Mbnbas  who  live  in  the  lower  valleys 
to  the  south.  They  grow  no  crops,  as  their  villages  are  too  high  (11,800 
feet),  in  the  damp  climate,  but  they  subsist  on  the  produce  of  their  yaks, 
which  they  exchange  for  grain.  They  wear  peculiar  clothes,  and  the 
women  cover  themselves  in  jewellery,  mostly  amber  and  cornelian,  which 
is  fastened  to  a  silver  plate  on  the  head,  and  hangs  down  beside  the  ears 
and  over  the  forehead. 

From  Mago  we  crossed  a  pass  to  Tse  La  (15,600  feet),  which  brought 
us  into  a  tributary  of  the  Dirang  Chu,  which  itself  later  joins  the 
t  Bhoroli.  From  our  camp  here  we  had  a  view  of  the  plains  of  India  for 

j  the  first  time  for  eight  months.  On  this  part  of  our  road  we  passed 

numbers  of  people  from  the  lower  Monba  villages,  bringing  up  grain  and 
f  madder  (Rubia  cordi/olia),  a  red  dye  which  they  exchange  for  butter  and 

i  cheese  with  the  Mago  people.  We  saw  blood  pheasants  {Ithagenes)  here, 

f  but  our  interest  in  game  birds  had  not  been  so  great  since  the  loss  of  our 

oArtridges.  After  passing  the  village  of  Lagam,  the  people  of  which  are 

I  similar  to  those  of  Mago,  we  reached  Tembang,  the  Erst  Monba  village 
in  the  valley  of  the  Dirang  Chu.  We  marched  up  to  Dirang  Dzong,  the 
residence  of  an  official,  who  concealed  himself,  and  gave  out  that  he  was 
away  in  order  to  avoid  the  responsibility  of  stopping  us  or  of  allowing  us 
:  to  proceed.  On  our  road  we  spent  a  night  at  Namshu  village,  where  we 

met  a  party  of  Akas,  a  savage  tribe  who  inhabit  the  valley  of  this  river 
below  the  Monba  villages.  From  Dirang  to  Tawang  we  were  on  the  route 
followed  by  Nain  Singh  in  1875,  and  were  very  glad  of  his  survey  as  the 
I  weather  hindered  Captain  Motshead  in  his  work. 

We  were  now  on  the  main  road  between  Tawang  and  India,  and  as  far 
;  as  the  people  knew  we  might  have  just  come  up  from  the  plains;  we 
consequently  had  great  difficulty  in  obtainmg  food  and  transport  about 
here,  and  the  entire  absence  of  money  was  another  drawback ;  we  now 
possessed  nothing  except  three  sovereigns,  which  were  sewn  in  our  clothes. 
At  length,  after  great  trouble,  we  managed  to  reach  Tawang  after  crossing 
the  Se  La,  which  we  foimd  shrouded  in  mist,  as  did  Nain  Singh  nearly 
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39  years  before.  Tawang  is  an  important  lamasery  which  rules  Monyul, 
the  country  of  the  Mimbas.  We  were  here  received  with  some  sus¬ 
picion,  but  on  the  whole  well.  We  were  taken  before  the  Council,  and 
sat  at  the  base  of  a  pillar  in  the  centre  of  the  council  chamber  while  the 
councillors,  19  in  number,  sat  all  round  the  walls.  The  Monbas  are  a 
people  very  distinct  from  the  Tibetans  and  resemble  more  the  Bhutane.se 
or  Sikkimese.  They  cut  their  hair  short  and  wear  a  felt  skull  cap  ;  they 
dye  their  clothes  red,  speak  a  different  language,  which  is  similar  to  that 
of  Eastern  Bhutan.  The  country  they  inhabit  is  lower  than  that  in  which 
Tibetans  dwell,  and  we  found  them  living  at  heights  between  5000  and 
10,000  feet,  though  there  were  very  few  villages  at  the  higher  elevation.  'I’he 
country  is  thickly  wooded,  and  the  rainfall  is  considerable.  Their  crops  an* 
those  of  similar  altitudes  in  better-known  parts  of  the  Himalayas.  At 
the  time  of  our  journey  the  chilli  crop  was  being  gathered  and  dried  on 
the  roofs  of  the  houses,  which  made  the  villages  appear  to  have  scarlet 
roofs.  We  found  the  people  using  a  yellow-flowered  plant  (Hypericum 
uralum)  as  a  substitute  for  tea,  and  we  were  ourselves  obliged  to  fall 
back  on  this  for  a  few  days.  At  Lunang  in  Eongbo  we  had  foimd  them 
using  //.  patulum  for  the  same  purpose.  At  Tawang  we  heard  that  the 
direct  route  to  Tsona,  an  important  trading  town  to  the  north,  was  blocked 
by  snow,  and  as  Nain  Singh  had  used  the  direct  road,  we  were  glad  of  an 
excuse  to  take  a  longer  and  unknown  road. 

On  leaving  Tawang,  we  marched  down  the  valley,  and  turned  up 
a  large  and  hitherto  unknown  tributary,  the  Nyamjang  Chu,  which  we 
ascended  for  three  days,  when  we  crossed  the  high  range  on  its  eastern  bank 
by  the  Pi)  La  (14,000  feet),  and  reached  Ts(>na.  After  crossing  the  pass, 
we  left  all  trees  behind  and  again  entered  the  typical  dry  Tibetan  table¬ 
land.  At  Tsona  we  found  two  of  our  servants  who  had  been  sent  to  take 
over  money  from  the  head  Ladaki  of  Tsetang,  to  whom  we  had  sent  a 
cheque.  The  weather  was  now,  on  October  23,  at  14,500  feet,  extremely 
cold,  and  we  were  thankful  to  have  the  means  of  buying  blankets  and 
clothes  for  ourselves  and  our  servants.  Tsona  is  an  important  trading  town 
at  certain  times  of  the  year,  and  is  the  chief  centre  for  the  exchange  of  the 
produce  of  the  low  Monba  country  for  that  of  the  higher  parts  of  Tibet. 

From  Tsona  we  continued  our  exploration  in  order  to  map  the  upper 
waters  of  the  White  Loro  and  the  Nye  rivers,  which  form  the  Cha5ml  and 
eventually  join  the  Subansiri.  We  crossed  into  the  Subansiri  basin  by 
the  Nyela  La  (16,990  feet) ;  the  country  near  by  contained  a  good  deal 
of  game,  and  Captain  Morshead  shot  two  Ovis  ammon.  After  completing 
the  survey  of  the  Loro  valley  to  the  point  at  which  we  had  left  it  to  go 
to  Mago,  we  crossed  the  range  into  the  valley  of  the  Nye,  each  of  us 
taking  a  different  road.  The  passes  we  crossed  were  17,200  and  16,800 
feet  in  altitude.  In  the  Nye  valley  we  reached  the  Dzong  of  Lhontse, 
the  official  of  which  governs  the  surrounding  country.  We  mapped  part 
of  the  upper  waters  of  the  Nye,  and,  after  following  Nain  Singh’s  route 
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up  a  branch  called  the  Sompii  for  a  short  distance,  we  crossed  the  Hor  La 
(17,680  feet)  into  the  source  of  the  Nyamjang  river.  The  cold  on  the 
pass  on  October  30  was  intense.  The  upper  valleys  of  the  Loro,  Nye, 
and  Nyamjang  were  very  dry,  with  cultivation  below  14,500  feet.  The 
higher  valleys  are  devoted  to  grazing,  and  we  were  told  that  wolves  were 
very  troublesome,  and  we  .saw  the  ashes  of  sheep-dung  fires  which  are 
burnt  in  a  circle  round  every  camp  to  protect  the  flocks. 

At  the  village  of  Gyao,  at  the  head  of  the  Nyamjang  valley,  was  a 
small  lamasery  of  five  monks,  who  possessed  a  fine  but  absolutely 
neglected  library.  I  counted  roughly  lUX)  volumes,  some  of  large  size. 
After  descending  this  valley  we  reached  Dongkar  Dzong,  whence  a  road 
leads  into  Bhutan,  which  we  had  hoped  to  take,  but  owing  to  snow 
and  other  reasrns  we  were  not  able  to  manage  it.  We  continued  down 
the  valley,  and  at  length  came  to  the  point  where  we  had  left  the  valley 
to  go  to  Tsona.  The  river  lielow  Dongkar  flows  through  a  remarkable 
gorge.  In  one  of  the  villages  here  we  had  given  some  medicine 
to  a  small  girl,  who  had  recovered,  and  we  were  now,  on  our  return 
journey,  besieged  by  the  sick  of  every  village,  to  whom  we  gave  some 
harmless  medicines,  and,  we  hoped,  worked  some  faith  cures.  We 
crossed  the  Nyamjang  Chu,  near  its  junction  with  the  Tawang  Chu,  by 
a  bamboo  rope  suspension  bridge,  which  had  been  made  passable  for 
ponies  by  placing  several  layers  of  matting  on  it  and  covering  this  \vith 
grass. 

We  descended  the  Tawang  Chu  to  Trashigang,  an  important  Dzong  in 
Bhutan,  which  had  been  visited  by  Mr.  Claude  White  some  years  before. 
Here  we  were  royally  entertained  by  the  official,  and  were  fortunate  in 
coming  just  as  a  devil  dance  was  commencing.  In  this  part  of  Bhutan  the 
crops  include  cotton,  and  the  lac  insect,  which  is  planted  out  on  trees,  over 
wliich  it  spreads.  From  here  we  took  five  days  to  reach  the  railway. 
Most  of  our  road  was  that  used  by  Mr.  White.  Near  the  Indian  frontier 
we  had  some  trouble,  as  the  road  had  been  carried  away  by  floods,  and  we 
were  obliged  to  ford  one  stream  thirty-two  times  in  a  day’s  march.  Our 
last  day’s  march  was  mostly  over  the  plains  of  India,  and  part  of  it  was 
done  at  night  in  a  buffalo-cart.  We  reached  Rangiya  station  at  2  a.m. 
on  Novemlier  15,  after  a  journey  of  aliout  1680  miles  from  Mipi,  which  is 
itself  fourteen  days’  march  from  the  railway  opposite  Sadiya. 

The  chief  geographical  results  of  our  escploration  were  as  follows ; — 

1.  The  mapping  of  some  380  miles  of  the  Tsangpo,  which  had  previously 
only  been  done  by  untrained  or  unreliable  explorers. 

2.  The  mapping  of  the  lower  course  of  the  Nagong  Chu. 

3.  The  discovery  of  Gyala  Peri,  a  snow-peak  23,460  feet  in  height, 
and  of  the  glaciers  on  it,  and  on  Namcha  Barwa,  the  peak  on  the  opposite 
side  of  the  river. 

4.  By  taking  observations  for  altitude  on  the  river  where  it  breaks 
through  the  Himalayas  some  information  regarding  the  enormous  drop 
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ia  the  river  has  been  gained,  and  the  falls  reported  to  be  150  feet  in 
height  have  been  proved  to  be  merely  an  exaggerated  rapid  of  30  feet. 

5.  The  upper  waters  of  several  branches  of  the  Subansiri  have  been 
discovered,  and  the  fact  that  this  river  rises  north  of  the  Himalayas  and 
breaks  through  the  range  in  several  places  has  been  established. 

6.  In  the  area  which  Capt.  Morshead  surveyed  were  many  snow -peaks, 
mountain  ranges,  and  rivers.  The  two  largest  of  the  latter,  which  were 
previously  unheard  of,  are  the  Chimdro  and  the  Nyamjang.  Several  large 
towns  were  visited,  and  the  size  and  importance  of  Tsetang  and  Tsona 
had  not  previously  been  realized. 

In  addition  to  the  geographical  results,  small  but  interesting  collec¬ 
tions  of  mammals,  birds,  and  butterflies  were  brought  back,  among  each 
of  which  were  new  species. 

The  President  (before  the  paper):  During  the  last  fortnight  the  Fellows 
of  this  Society  have  been  required  to  have  very  versatile  minds.  Within  that 
brief  space  we  have  had  to  turn  our  attention  first  to  the  Antarctic,  next  to 
the  South  American  river  which  Mr.  Roosevelt  described  so  graphically,  where 
the  man-eating  fish  live,  and  to-night  we  come  to  another  region  which  is 
possibly  more  interesting  than  either — that  of  the  borders  of  India  and  Tibet, 
where  the  great  river,  the  Tsangpo,  which  flows  through  Tibet  breaks  through 
the  Himalaya.  Up  to  the  present  time  there  has  been  no  certain  knowledge 
of  its  supposed  connection  with  the  Brahmaputra  of  India.  In  that  sense, 
perhaps,  there  is  some  link  between  this  lecture  and  that  of  the  last  meeting : 
it  serves  to  put  another  river  on  the  map.  The  difference  in  level  between  the 
spot  where  the  Tsangpo  disappeared  from  our  knowledge  and  that  where  the 
Brahmaputra  comes  within  our  cognizance  in  India,  a  matter  of  at  least  5000 
feet,  naturally  gave  rise  and  credence  to  the  legend  of  an  enormous  waterfall 
clouded  in  rainbow  haze.  I  am  sorry  to  say  that  in  this  case,  as  in  others, 
travel  tends  to  dispel  romance,  and  we  shall  be  told  that  this  fabled  waterfall 
reduces  itself  to  a  rapid  some  30  feet  in  height.  You  will  remember  that 
some  years  ago,  when  Sir  Francis  Younghusband  held  Lhasa,  all  geographers 
had  great  hopes,  in  the  first  place,  that  the  Dead  Hand  of  China  was  to  be 
taken  off  Tibet,  and  in  the  second  place,  that  an  expedition  was  just  about  to 
start  from  Lhasa  to  work  out  this  problem  of  the  junction  of  the  rivers, 
lliose  expectations  were  disappointed.  Decisions  were  come  to  in  this  countiy- 
which  this  is  not  the  place  to  criticize.  Those  decisions  have  had  results  of  which 
we  may  hear  something  to-night.  The  Dead  Hand  of  China  was  stretched 
again  over  Tibet,  and  this  exploration,  which  then  might  have  been  made  from 
the  Tibetan  side,  has  had  to  wait  to  be  made  from  the  opposite  direction. 
Indian  Survey  parties  have  pushed  up  the  rivers  and  have  gone  along  the 
Tibetan  border  and  revealed  the  manner  in  which  the  rivers  and  mountains 
are  interlaced  in  that  country.  It  is  one  of  the  most  fascinating  countries 
in  the  world.  I  have  not  visited  this  particular  district,  but  I  have  seen 
a  parallel  district  a  few  hundred  miles  further  west,  and  if  any  country 
can  be  like  fairyland — or  what  our  imaginations  of  fairyland  are — it  is  this 
region  of  the  foothills  of  the  Eastern  Himalaya,  where  we  find  sub-tropical 
vegetation,  forests  gay  with  orchids,  with  glaciers,  and  superb  snow-peaks 
flashing  through  their  branches.  It  is  not  the  least  of  the  merits  of  this 
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cxi)edition  that  it  has  dis(x>Tered  one,  if  not  two  previously  unknown  snow< 
peaks,  approximating  to  25,000  feet  in  height.  The  expedition  passed  over 
1500  miles  of  country  entindy  unsurveyed,  and  in  great  part  unknown,  though 
some  of  our  Indian  pundits  may  have  visited  parts  of  it.  Its  leader.  Captain 
Bailey,  who  is  here  to-night  to  lecture  to  us,  is  a  sou  of  the  late  Colonel 
Bailey,  R.E.,  of  the  Indian  Forest  Service,  who  was  for  several  years  Secretai-yof 
the  Scottish  Geographical  Society.  Captain  Bailey  has  been  for  a  good  many 
years  in  the  Indian  Army  and  has  done  a  good  deal  of  interesting  travel.  Ho 
was  with  Sir  Francis  Younghusband  in  the  Tibetan  ex^jedition,  after  which  he 
joined  Major  Ryder  and  Major  Kawling  in  their  visit  to  the  sources  of  the 
Brahmaputra.  Some  three  years  ago  he  made  a  still  more  remarkable  journey 
from  Peking  south-west  across  China  to  the  upper  Yangtse,  through  a  part  of 
south-eastern  Tibet  which  was  very  little  known.  For  this  he  received  one  of 
the  Society’s  awards,  and  lately  in  India  received  along  with  Captain  Morshead 
what  is  called  the  “  Maegregor  Medal,”  an  award  given  by  one  of  the  Indian 
Government  Departments  for  any  specially  good  piece  of  exploration.  I  think, 
therefore,  you  may  be  quite  sure  he  will  be  able  to  give  us  to-night  a  very 
interesting  lecture. 

Captain  Mobshead  (after  the  paper) :  I  have  little  to  add  to  the  account 
Captain  Bailey  has  just  given  you  of  our  expedition.  I  should,  however,  like  to 
take  this  opportiuiity  of  paying  a  small  tribute  to  the  courtesy  and  hospitality  with 
which  we  were  met  throughout  the  whole  of  our  trip  by  the  Tibetans.  Much 
exploration  still  remains  to  be  done  in  the  heart  of  Tibet,  and  it  is  pleasing  to 
be  able  to  record  for  the  benefit  of  future  travellers  the  total  absence  of  that 
mistrust  of  foreigners  which  has  usually  been  so  consjdouous  amongst  Tibetans. 
Throughout  the  whole  of  our  expedition  I  adopted  a  policy  of  complete  open¬ 
ness  with  regard  to  my  survey,  and  I  am  glad  to  be  able  to  record  that  no 
objection  whatever  was  made  to  our  working  openly  with  the  plane-table  and 
theodolite.  In  fact,  perhaps  not  our  least  discovery  is  the  fact  that  it  is  now 
possible  to  traverse  the  country  from  end  to  end,  openly,  with  plane-table  and 
theodolite  and  without  even  the  formality  of  a  passport  from  Lhasa. 

Sir  Thomas  Holdioh  :  Let  me  first  say  what  a  great  pleasure  it  is  to  me 
to  welcome  the  son  of  my  old  friend  Colonel  Bailey,  so  long  Secretary  of  the 
Scottish  Geographical  Society,  back  again  to  England  after  his  wanderings  in 
the  East.  He  has  succeeded  in  unravelling  a  geographical  knot  winch  we 
geographers  in  India  had  looked  at  with  longing  eyes  for  many  a  long  year ; 
and  he  has  disentangled  it  with  an  energy  and  determination  and  ability  suck 
as — well,  such  as  we  might  have  been  led  to  expect  from  the  previous  records 
of  this  gallant  young  explorer.  Incidentally  he  has  disposed  of  the  falls  of 
the  Brahmaputra,  but  there  are  just  a  point  or  two  about  that  which  I  should 
like  you  to  observe.  He  speaks  of  the  god  Shingche  Chogye,  who  is  concealed 
beneath  the  waterfall.  Kinthup  in  his  story  spe-aks  of  the  cliff  Sinji — obviously 
the  same,  as  it  is  over  these  cliffs  that  he  reckons  that  the  water  falls  150  feet. 
Now,  the  Lama  authorities  whom  Colonel  Waddell  consulted  spoke,  not  of  a 
god  nor  of  the  cliffs,  but  of  a  king-devil  who  was  chained  to  the  rock  beneath 
the  falls  by  the  kmas,  who  belonged  to  the  Tigpo  type  of  demon.  Now  it  is 
quite  clear  to  any  one  that  all  theses  authorities  refer  to  one  and  the  same 
point,  and  we  know  now  that  this  point  is  nut  actually  in  the  bed  of  the 
Brahmaputra  river,  but  closely  contiguous  to  it.  Perhaps  it  may  be  a  matter 
of  surprise  that  so  comparatively  small  a  natural  feature  as  this  should  have 
exercised  such  wide  attraction  amongst  'Tibetans  and  the  wild  inhabitants  of 
the  lower  valleys  whore  the  fame  of  it  was  known  far  and  wide,  unless  we 
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rt'inember  that  it  is  comparatively  unique.  There  art'  no  other  falls.  Many 
of  us  will  remember,  I  dare  say,  a  similar  instance  in  connection  with  a 
mountain  called  Omi  on  the  borders  of  t^hina  and  Tibet,  where  it  was  stab  d 
that  the  devout  worshipper  might  from  the  summit  of  the  mountain  occasionally 
see  the  image  of  his  gnat  teacher  Buddha  approaching  the  mountain.  This 
story  was  widely  circulated  through  the  whole  oountry-sid»‘,  but  met  with  very 
considerable  scepticism  on  the  part  of  civilized  people,  until  one  adventurous 
traveller  who  visited  that  mountain  did  actually  se‘e  from  the  summit  his  own 
shadow  cast  by  the  sun  on  the  mist  gathering  under  the  clifi  on  the  edge  of 
which  he  stood.  Here  was  an  explanation  at  once — ^an  ordinary  natural 
phenomenon  magnified  into  a  great  jwrtent,  a  phenomenon  which  may  probably 
frequently  be  met  with  in  the  mountains  of  Wales  or  Scotland,  assuming  a 
magnitude  in  the  eyes  of  the  primitive  people  amongst  whom  it  existed  quite 
disproportionate  to  its  real  significance.  So  I  am  afraid  we  must  give  up  any 
idea  of  magnificent  falls  in  the  Brahmaputra ;  but  knowing  and  ex})ccting  that 
such  falls  might  exist,  that  idea  was  doubtless  partly  due  to  our  own  imagina¬ 
tion.  I  cannot  find  that  Kinthup  or  any  one  else  ever  talks  of  falls  in  the 
actual  bed  of  the  Brahmaputra  itself,  and  the  modest  height  of  150  feet  which 
he  gives  to  them  is  nothing  after  all  very  great.  We  expected  magnificent 
falls  there ;  we  know  from  what  a  height  the  Brahmaputra  river  descends  to 
the  plains.  Consequently  we  expected  them,  and  we  are  to  a  certain  extent,  I 
think,  disappointed  that  we  have  not  found  them.  However  that  may  be,  to 
my  mind  the  vision  of  that  important  river  sliding  from  plateau  to  plain 
through  a  series  of  tremendous  rapids  enclosed  by  gigantic  cUffs,  now  and 
again  extending  into  an  open  and  placid  river  of  a  breadth  which  enables  it  to 
be  accepted  by  Tibetans  as  a  lake ;  still  enclosed  by  mountains  of  extraordinar}- 
steepness,  clothed  from  the  river  up  to  the  sky  with  rhododendrons  and  firs — 
this  seems  to  me  to  be  a  prospect  quite  as  alluring  as  any  that  we  might  have 
met  with  had  those  falls  existed.  I  can  only  wish  1  had  been  with  Captain 
Bailey  there  to  see.  But  w’e  must  remember  that  the  great  feature  of  Captain 
Bailey’s  exploration  was  not  merely  confined  to  geographieal  discovery.  We 
should  recollect  that  this  part  of  the  world  is  perhaps  the  fullest  of  any  part 
of  Asia  of  human  interest.  It  is  hero  we  must  expect  to  find  the  most 
primitive  tribes,  and  here  wc  must  unravel  some  of  the  problems  which  are  to 
bo  dealt  with  in  studying  the  ancient  history  of  humanity  in  Asia.  M'ho  are 
the  Abors  and  the  Mishmis  and  the  Haflas,  and  those  other  illiterate  and 
savage  tribes  who  inhabit  the  buffer  land  between  Tibet  and  India  ?  And  who, 
again,  are  those  still  more  remarkable  people  who  Uve  in  independent  patches 
about  Western  China,  whom  we  call  the  Lolos  ?  W’e  do  not  know,  but  we 
have  at  least,  I  am  glad  to  say,  expectations  that  in  the  course  of  a  few  months 
we  shall  know  a  great  deal  more  about  them  than  wo  know  at  present. 
Before  concluding  my  remarks,  I  should  Ukc  to  refer  to  Captain  Bailey’s 
gallant  colleague,  the  engineer  and  surveyor.  Captain  Morshead.  I  have  had 
some  experience  myself  in  this  matter  of  surveying  with  ex})editions  in  that 
part  of  the  world.  I  know  what  it  is  to  be  constantly  on  the  watch  for  visions 
of  peaks  which  are  never  free  from  clouds,  to  bo  looking  for  stars  w  Inch  never 
seem  to  appear,  and  to  sp.-nd  the  rest  of  one’s  nights  in  computing  fi  om  such 
sketchy  observations  as  one  may  be  able  to  secure.  I  assure  you  that  the 
survey  ])art  of  ex]>editiun8  like  this  is  by  no  means  the  least  strenuous  part  of 
it,  and  it  is  to  me  a  great  matter  for  pride  when  I  think  how  many  ofiiceis 
there  are  of  the  Indian  Survey  Department  who  have  been  constantly  engaged 
during  the  last  fifty  years  in  contributing  to  geographical  science.  East  and 
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West,  in  overy^part  of  the  world  you  may  find  them,  in  the  field  and  at  homo 
equally,  and  1  tliink  wo  may  accept  it  as  a  good  omen,  us  a  bright  encourage- 
luent  to  explorers  of  the  type  of  Captain  Bailey  and  Captain  Morshead,  that 
the  King  has  been  pleased  to  bestow  a  high  honour  in  to-day's  Gazette  on  that 
prince  of  Indian  geographers.  Colonel  Burrard,  the  Indian  ISurveyor-General. 

Sir  Henby  Trotter  ;  Perhaps  I  may  be  permitted  to  say  a  few  words,  as  I 
have  probably  taken  an  interest  in  this  problem  of  the  Brahmaputra  for  longer 
than  any  one  in  this  room.  When  1  first  went  out  to  India  fifty  years  ago  the 
great  geographical  question  of  the  day  was :  What  became  of  the  Tsang|)o 
river  ?  Some  few  years  later,  in  1874,  when  returning  with  the  Forsyth  Mission 
from  Kashgar,  1  had  the  satisfaction  of  sending  oR  Xain  Singh,  the  famous 
pundit,  on  his  well-known  journey  to  Lhasa,  and  1  recollect  giving  him  instruc¬ 
tions  to  proceed  to  Lliasa,  a  distance  of  12U0  miles  from  his  starting-point  at 
Leh,  and  thence  to  pursue  a  south-easterly  course,  and,  if  possible,  follow  down 
the  Sangpo  river  to  Lidia.  He  got  to  Lhasa  and  struck  the  great  river  in  a 
hitherto  unknow  n  portion  of  its  course  near  Tsetang,  in  the  north-west  comer  of 
the  map.  He  fixed  roughly  the  course  of  the  river  for  about  30  miles  below 
that  jKiint,  but  was  forcibly  prevented  from  following  it  any  further,  and 
returned  to  India  from  Tsetang  by  the  same  route  that  was  recently  follow  td  by 
Captain  Bailey's  party  on  their  way  home,  and  I  have  this  evening,  to  my  great 
satisfaction,  heard  from  Giptain  Morshead  that  Nain  Singh’s  route  survey  was  of 
great  use  to  him,  and  had  saved  him  a  good  deal  of  work,  especially  hi  bad  and 
unfavourable  weather.  Various  but  unsuccessful  attempts  were  made  later  on 
by  the  Indian  Survey  at  different  times  to  solve  the  problem.  One  Pundit 
succeeded  in  tracing  the  river  from  Tsetang  to  Gyala  in  about  95°  long,  in  the 
north-east  corner  of  the  map,  but  his  survey  work  was  somewhat  unreliable. 
Again,  some  years  laU-r  another  Pundit,  A.  K.,  was  employed  on  the  same 
quest,  and,  although  unable  to  follow  the  Tsangiio,  {lassed  north  and  east  of  the 
l»oint  where  the  great  river  is  now  known  to  turn  to  the  south,  and,  then  pro¬ 
ceeding  by  a  long  detour  to  the  south,  was  able  to  prove  that  no  big  river 
(lassed  through  the  mountain  rangi's  north-east.  This  convinced  thi-  Indian 
authorities  of  the  moral  certainty  that  the  Tsangjio  did  flow  into  the  Brahma¬ 
putra.  and  not  into  the  Irrawadi  or  even  the  Yang-tse  Kiang,  as  had  been 
conjectured  by  various  authorities. 

Another  explorer,  Kinthup,  of  whom  you  have  heard  a  good  deal  this  even¬ 
ing,  was  despatched  from  India  with  orders  to  cast  well-marked  logs'  of  wood 
into  tho  Tsangpo  in  the  hope  that  they  might  be  recovered  in  the  Brahmaputra 
later  on,  but  no  success  attended  this  experiment. 

We  must  most  heartily  congratulate  Captain  Bailey  (the  son  of  a  very  old 
friend  of  my  own)  and  his  companion.  Captain  Morshead,  on  having  successfully 
solved  a  most  important  problem  of  which  geographers  have  been  awaiting  the 
solution  for  more  than  fifty  years. 

Mr.  H.  J.  Elwes  ;  Though  the  natural  history  of  little-known  regions  is 
now  bi^ginning  to  be  recognizt'd  as  a  branch  of  geogiaphy.  Captain  Btiiley  has 
from  want  of  time  told  us  nothing  about  his  zisdogical  discoveries  in  Tibet ; 
and,  as  for  over  forty  years  I  have  been  much  interested  in  this  ])art  of  the 
world,  I  think  it  Ls  only  fair  to  him  to  say  that  as  a  zoologist  h(‘  has  greatly 
distinguished  himself.  Several  new  mammals,  including  a  goral  and  a  dter, 
are  included  in  the  collections  he  has  made,  and  he  has  also  brought  back 
specimens  of  a  pheasant  of  uncommon  interest.  'I’he  late  Lieut.  Herman,  r.e., 
who  sacrificed  his  life  by  his  exertions  in  exploruig  and  suiweying  the  frontiers 
of  iSikkim,  obtamed  from  one  of  the  Tibetan  explorers  whom  he  sent  out,  a 
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8ingk-  imiK^rfect  Bkin  uf  an  eait^d  phc-aBaut,  which  1  dcHcribcd  under  the  uauic 
uf  Croaaaptilon  Harmani,  in  1881 ;  and  though  1  suspected  that  this  bird  would 
be  found  in  the  lower  Tsangpo  valley,  its  habitat  has  remained  unknown  until  no\N . 
Considering  how  many  naturalists  have  endeavoured  through  native  collectors  to 
obtain  a  better  knowledge  of  the  fauna  uf  these  hitherto  unexplored  regions,  it 
is  remarkable  that  this  bird  has  not  sooner  been  rediscovered.  Captain  Bailey 
has  also  brought  back  valuable  collections  uf  insects,  including  several  new 
butterflies,  both  on  this  and  on  his  previous  journey  in  eastern  Tibet ;  and, 
having  regard  to  the  extraordinary  difficulties  of  collecting  on  the  march  in  such 
a  country  as  this,  I  think  he  deserves  the  highest  credit  for  it. 

I  hope  this  will  not  be  his  last  journey  in  these  countries,  as  I  believe  that 
his  great  success  is  mainly  due  to  his  knowledge  of  the  Tibetan  language, 
coupled  with  his  courage  and  tact  in  dealing  with  people  of  such  wild  and 
suspicious  character,  and  his  ability  to  endure  hardships  which  only  those  who 
have  personal  knowledge  of  the  country  and  the  climate  can  fully  realize. 
Though  Captain  Murshead  has  modestly  made  hght  of  the  difficulties  with 
which  they  had  to  cuuUuid,  it  is  most  encouraging  to  bear  from  him  of  the 
changed  attitude  which  the  Tibc'tans  have  adopted  towards  travellers,  since 
they  have  learned  that  we  are  their  best  protectors  against  Chinese  aggression. 
1  therefore  hope  that  a  new  era  has  now  dawned  on  a  country  which,  though 
in  close  contact  with  British  territory  fur  more  than  a  ccntuiy,  has  n^mained 
the  least-known  and  most  inaccessible  region  in  the  world. 

The  President  :  I  am  sure  the  meeting  will  wish  to  join  me  in  con¬ 
gratulating  Captain  Bailey  and  Captain  Morshead  on  the  most  remarkable 
piece  of  exploration  and  mapping  they  have  carried  out,  and  in  thanking 
Captain  Bailey  for  the  papt'r.  There  are  three  or  four  ]x>ints  in  his  paj)er 
which  has  struck  me,  but  what  has  struck  me  must  of  all  is  his  excellent 
map.  To  any  one  who  knows  the  difficulties  uf  surveying,  even  in  the  crudest 
way,  in  that  country,  it  is  startling  to  find  so  much  cuimtry  oovert‘d  in  so  few 
months,  with  such  very  admirable  results.  Again,  it  is  news  to  us  that  Tibetans 
should  it'ceive  EngUshinen  employed  on  a  survey,  which  is  generally  an  object 
of  grave  sus]>icion,  with  open  arms.  The  “Eurbidden  Land”  would  ap})ear  to 
be  no  longer  forbidden  to  Englishmen,  at  any  rate  as  far  as  its  inhabitants  are 
concerned.  Another  jioint  I  may  mention.  At  the  time  of  the  maichto  Lhasa, 
Tibet  was  frequently  described  as  a  bleak  and  barren  desert.  W’c  have  heard 
to-night  of  a  region  where  there  are  fruit  trees  and  cultivation  and  irrigation, 
and  are  towns  uf  very  respectable  appearance  whi're  trade  goes  on.  I  do  not 
know  that  there  are  any  more  remarks  that  1  can  offer,  and  1  will  now  ask  you 
to  thank  Captain  Bailey  for  his  very  excellent  lecture,  which  we  shall  be  glad 
to  follow  more  in  detail  when  we  have  the  map  and  the  paper  before  us  in  the 
Journal,  where  I  hope  he  will  add  some  further  account  of  the  adventures  and 
difficulties  hc'  overcame. 
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PHYSIOGRAPHY  AND  GLACIAL  GEOLOGY  OF  EAST 
ANTARCTICA.* 

By  GRIFFITH  TAYLOR,  B.So.,  B.E.  (Syd.),  B.A.  (Cantab.),  F.G.S.,  Senior 
Geologist  to  Captain  Scott's  Expedition,  and  Leader  of  the  Western  Parties. 

I.  Some  problems  connected  with  the  shape  of  the  continent  as  a  whole.  II.  The 
climatic  element.  III.  The  relation  of  elevation  and  slojie  to  glaciation. 
IV.  Types  of  glaciers  in  Antarctica.  V.  The  Evolution  of  the  cwm  (cirque). 
VI.  Cwms.  VII.  “Finger”  valleys.  VIII.  Glacial  erosion.  IX.  Glacial 
deposition. 

Some  apology  may  seem  to  be  needed  for  presenting  a  lengthy  paper  on 
Glacial  Geology  to  a  (ieograpliical  Society.  But  Salisbury  defines  Physio¬ 
graphy  (of  which  the  glacial  aspect  constitutes  an  important  section) 
as  follows  :  “  Physiography  may  be  said  to  be,  on  the  one  hand,  a  special 
phase  of  Geography,  and  on  the  other,  a  special  chapter  of  Geology,  namely, 
the  latest.” 

In  the  following  pages  I  propose  to  discuss  the  chief  features  of  our 
scientific  work  in  the  Ross  sea  area,  as  they  appealed  to  me  during  the 
two  summers  and  a  winter  which  I  spent  “  down  south  ”  with  Captain 
Scott.  By  far  the  greater  bulk  of  the  paper  will  be  concerned  with  the 
physiography,  for  that  was  the  subject  specially  allotted  to  me.  I  may  be 
allowed  to  mention  that  I  went  south  as  a  Commonwealth  oflficer  with 
an  express  commission  to  study  aspects  of  meteorology,  geology,  etc., 
which  might  be  akin  to  similar  features  in  Australian  science. 

Part  I. 

Some  Problems  coniiected  with  the  Shape  of  tfte  Antarctic  Continent  as 

a  whole. 

Two  interesting  charts  appeared  in  the  Journal  in  an  article  by  Dr. 
Mawson  in  June,  1911.  They  gave  two  configurations  to  the  continent. 
One  postulates  a  continuous  range  from  West  Antarctica  (Graham  Land) 
to  the  grand  Victoria  Land  mountains ;  the  other  unites  Graham  Land 
to  King  Edward  the  Seventh  Land,  and  shows  a  continuous  low-level 
barrier  ice  surface  across  the  continent  on  the  Pacific  side  of  the  South 
Pole. 

Amundsen’s  journey  lent  support  to  the  former — for  his  maps  seem  to 
indicate  that  the  great  ice  barrier  covers  a  land-locked  bay.  But  we  should 
notice  that  the  elevated  land  to  the  Pacific  side  of  this  barrier  bay  was  not 
really  more  than  hinted  at,  for  he  did  not  journey  within  a  degree  of  it. 

Now  Filchner’s  map  is  available,  and  we  see  {vide  Fig.  1)  that  he  has 
discovered  a  range  of  mountains  fianked  by  barrier  ice  extending  from  the 
Weddell  sea  to  the  southward,  which  seems  to  duplicate  the  structure 
on  the  Ross  sea  side  of  the  continent.  Here  is  some  confirmation  of 
Mawson’s  other  suggestion  of  a  belt  of  low-level  ice  from  the  Ross  sea  to 
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the  Weddell  sea.  Moreover,  the  only  specimens  obtained  from  Prince 
Leopold  Land  consisted  of  arkose,  allied  to  Victoria  Land  rocks  rather 
than  to  those  of  West  Aiitarctica. 

Undoubtedly  one  of  the  most  fascinating  geographical  problems — if 
not  the  most  attractive  now  that  both  poles  are  discovered — is  to  determine 
if  there  are  one  or  two  continents  at  the  South  Pole. 

At  an  animated  discussion  in  the  hut,  I  pointed  out  that  the  South 
Georgia  loop  carried  the  “  Pacific  ”  type  of  coast  into  West  Antarctica, 
whereas  Victoria  Land  (and  apparently  Prince  Leopold  Land)  belong  to 
that  tj'pe  characterized  by  block  faults  and  known  as  the  Atlantic  type. 

There  is  an  interesting  parallel  between  the  Tasman  and  Weddell 
seas  which  has  not  yet,  I  believe,  been  noticed,  and  which  I  believe  may 
l>e  extended  to  the  Ross  sea.  Gregory  in  his  book  on  fiords  gives  a  text 
figure  illustrating  the  parallel  arrangement  of  certain  coasts  of  what  he 
calls  Pacific  and  Sub-Pacific  types.  These  are  respectively  recent  fold 
mountains,  and  (if  I  read  him  aright)  residual  mountains  due  to  subsi¬ 
dences,  and  slight  folding,  etc.  At  any  rate,  in  New  Zealand  and  the 
East  Australian  Highlands  we  have  one  such  contrasted  pair  of  ranges 
separated  by  the  Tasman  sea.  In  West  Antarctica  we  have  another,  where 
Graham  Land  is  the  Pacific  unit  and  Coats-Leopold  Land  the  other  type. 
Is  it  not  quite  probable  that  in  the  Ross  sea  area  we  have  another  link  in 
a  continuous  belt  ? 

The  subsidence  type  is  grandly  shown  by  the  Victoria  Land  mountains. 
Across  the  barrier  is  King  Edward  VII.  Land.  We  certainly  know  only 
of  basement-rocks  from  this  area  ;  but  those  of  the  Pacific  type  may 
well  occur  above  the  latter,  for  no  geologist  has  examined  the  land  yet. 
The  theory  is  worthy  of  note  as  tending  to  support  the  presence  of  a 
lowland  or  marine  belt  across  Antarctica.  I  discuss  it  more  fully  in  a 
later  paragraph. 


Part  II. 

The  Climatic  EU-nwiit. 

1  may  be  allowed  to  emphasize  the  fact  that  the  Antarctic  continent 
is  possibly  the  only  mass  of  land  on  the  Earth’s  surface  which  would  impress 
an  extra-terrestrial  visitor  as  w'orthy  of  notice.  Most  of  our  continents 
are  comparatively  flat  expanses  raised  a  thousand  feet  or  less  above  the 
sea.  They  are,  in  fact,  peneplains.  The  Rockies  and  Andes  are  mere 
puckers  in  the  crust  compared  with  the  elevation  en  masse  which  constitutes 
Antarctica.  Our  celestial  visitor  would  glance  at  the  higher  moimtains 
of  the  warmer  regions — perhaps  dwell  a  little  on  the  bulge  constituting 
the  Tibetan  plateau — but  the  7000  to  11,000  foot  ice-capi)ed  continent 
constituting  Antarctica  would  hold  his  attention  longest. 

This  ice-cap  is  almost  as  potent  a  factor  in  the  world  economy  as  the 
equatorial  belt. 
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A  plateau,  near  the  equator,  11,000  feet  high,  is  at  times  an  impleasantly 
cool  locality — with  a  dominating  influence  on  the  local  weather  and  all 
that  this  implies  to  man.  But  remove  this  plateau  to  the  South  Pole, 
and  you  have  a  cold  storage  reservoir  which  must  dominate  the  southern 
hemisphere  to  a  greater  degree  than  the  Himalayan  massif  controls  the 
climate  of  Asia. 


FlO.  2. 


At  the  North  Pole  two  factors  almost  prohibit  any  such  state  of  things. 
Firstly,  there  is  no  elevated  (or  indeed  any)  land  ;  secondly,  the  place  of 
the  Antarctic  plateau  is  taken  by  a  huge  sheet  of  water  whose  ameliorating 
effect  on  climate  is  explained  in  any  elementary  text-book.  This  is 
brought  out  strikingly  by  Dr.  Simpson’s  figures,  which  show  that  a  station 
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in  the  Arctic  regions  witli  the  same  latitude  as  ours  (77J)  is  15  or  16  degrees 
(Fahrenheit)  warmer  in  summer.  Probably  the  well-known  comparative 
coolness  of  the  southern  continents  is  not  wholly  due  to  the  surroimding 
oceanic  waters,  but  is  due  to  their  proximity  to  this  “  source  of  cold 
energy.” 

The  Climatic  Factor  in  Erosion. — When  I  commenced  my  studies  of 
glacial  geology  (in  better  known  glacial  regions)  I  was  impressed  by  two 
facts  more  than  by  any  others.  In  Dauphiny  or  New’  Zealand,  for  instance, 
one  might  walk  for  half  a  mile  on  a  glacier  and  never  suspect  its  presence, 
owing  to  the  continuous  layer  of  surface  moraine.  Secondly,  the  water 
rushing  from  the  front  of  these  glaciers  is  quite  generally  known  as 
“  glacier  milk  ”  from  the  large  amount  of  silt  suspended  therein. 

These  two  effects — one  due  largely  to  frost  action  and  the  other  due 
to  true  glacier  erosion — are  not  present  in  Antarctica.  The  surface 
moraines  consist  almost  always  of  discontinuous  ridges — and  are  incon¬ 
spicuous  compared  with  the  vast  sheets  of  ice  involved.  The  glacier 
drainage — and  in  a  w’armish  summer  there  is  plenty  of  water  in  the  streams 
— is  almost  always  clear  and  practically  free  from  sediment. 

My  deduction  from  these  two  simple  phenomena  is  that  the  conditions 
in  Southern  Antarctica  *  are  now  very  unfavourable  for  glacier  erosion 
on  a  large  scale.  We  therefore  can  state  that  a  mean  annual  temperature 
of  (f  F.,  with  a  monthly  range  from  20°  F.  in  December  to  —20°  F.  in 
August,  is  quite  imfavourable  for  glacial  erosion. 

It  is  only  of  late  years  that  geologists  have  differentiated  “  cirque  ” 
or  ”  upland  ”  erosion  from  glacier  erosion.  The  relation  is  much  the 
same  as  that  obtaining  between  a  gorge  cut  by  a  large  river — and  the  more 
important  but  less  striking  gnawing  away  of  the  face  of  Mother  Earth 
by  every  fall  of  rain  and  by  every  tiny  streamlet  so  insignificant  that  it 
is  merely  ephemeral.  Yet  in  the  aggregate  the  latter  type  of  agent  carves 
away  most  of  the  crust — so  that  we  get  a  peneplain,  and  not  a  gorge- 
dissected  plateau,  as  our  characteristic  earth  feature.  Cirque  (or  cwm) 
erosion  can  only  reach  an  optimum  where  rapid  alternations  of  freezing 
and  thawing  obtain.  This  is  not  the  case  in  Antarctica. 

Yet  cirques  are  better  developed  on  the  Royal  Society  range  (78°  S.) 
than  anywhere  in  the  world,  and  this  raises  the  interesting  question  as  to 
liow  long  ago  the  conditions  for  cirque-cutting  were  more  favourable  than 
at  present. 

Part  III. 

The  Relation  of  Elevation  and  Slope  to  Glaciation. 

We  may  profitably  consider,  along  synthetic  lines,  the  effect  of  eleva¬ 
tion  on  a  portion  of  the  Earth’s  crust  near  the  South  Pole  as  it  is  raised 
above  the  natural  protector  of  all  ancient  surfaces — the  deep  sea.  From 


My  remarks  apply  chiefly  to  the  region  between  76®  and  78®  S.  lat. 
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the  level-bedded  character  of  the  sandstones  in  Antarctica  we  can  l)e 
sure  that  there  has  been  no  folding  or  tilting  during  any  of  the  later 
geological  periods.  Just  as  in  Australia,  Tertiary  folds  of  any  but  a 
monoclinal  typo  (which  occur  in  New  South  Wales,  etc.)  are  absent. 

Our  crustal  bulge  is  presumably  covered  with  a  snowy  mantle  after 
it  emerges,  and  thus  forms  an  ice-cap  like  those  covering  some  of  the 
North  Canadian  islands.  If  the  snowfall  is  sufficiently  large  there  will 
be  very  little  erosion.  This  is  an  apparent  paradox  which  needs  explana¬ 
tion. 

Suppose  conditions  of  greater  warmth  and  greater  snowfall  affected 
Antarctica  now.  Then  it  would  be  in  snow-free  regions  like  the  Dry  valley 
(77J°  S.)  that  the  nivation  and  frost  action  would  be  most  increased  ; 
while  land  already  covered  with  an  ice-cap  would  change  but  little. 
The  erosive  powers  of  the  glaciers  would  also  be  increased,  but  they 
are  not  so  widespread  as  the  less  striking  freeze-and-thaw  effects.  If, 
therefore,  our  hypothetical  isle  is  wholly  covered,  little  action  takes  place 
at  first.  If  it  is  only  partially  covered,  “  sapping  ”  will  occur  at  unpro¬ 
tected  spots. 

As  this  land  mass  rises  there  will  possibly  be  a  tendency  for  the  margins 
of  the  “  bulge  ”  to  shear.  We  see  this,  I  think,  in  Australia,  where  the 
western  and  eastern  shores  of  the  continent  are  marked  by  a  series  of 
senkungsfelder  parallel  to  the  oceanic  deeps  from  wdiich  the  bulge  has 
arisen. 

Once  these  scarp-faces  originate  we  have  initiated,  not  only  in  Australia 
but  in  our  Antarctic  island,  a  totally  fresh  type  of  erosion.  Canons  and 
waterfalls  characterize  the  north-eastern  coast  of  Australia,  where  the 
faulting  has  been  most  strikingly  developed ;  while  cirques  (cwms)  and 
parallel-sided  cwm  valleys  (“  finger  valleys  ”)  are  characteristic  of  the 
Polar  scarp. 

Speaking  categorically,  we  may  say  that  there  are  three  types  of  glacial 
action,  usually  all  present  in  any  one  region. 

(1)  The  protective  ice-cap,  which  is  negative  in  its  effect. 

(2)  The  erosive  action  of  the  greatest  glaciers. 

(3)  The  sapping  action  of  the  cirques,  on  slopes  steep  enough. 

The  latter  may  take  place  on  fairly  level  country  at  the  edge  of  the  snow 
mantle,  but  in  such  situations  never  amoimts  to  much  in  my  opinion. 
Many  of  the  older  school  of  geologists  point  to  the  Swiss  glaciers  and 
say,  “  The  Rhone  glacier,  the  Mer  de  Glace,  etc.,  are  doing  no  erosion  of 
any  importance  ;  how  can  you  believe  that  the  great  valleys  of  the  Ticino 
and  Rhone  are  due  to  glacier  erosion  1  ” 

To  my  mind  there  is  a  sort  of  critical  stage  in  the  size  of  a  glacier. 
The  glacier  which  filled  the  huge  Chamonix  valley — as  Hobbs  points  out 
— is  a  glacier  worthy  the  name  ;  while  the  Mer  de  Glace  and  others  above 
Chamonix  are  mere  runnels  and  insignificant  feeders  of  the  big  glacier. 
The  latter  was  the  only  one  in  this  region  to  really  carve  out  a  bed  for 
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itself,  and  was  probably  eroding  durinq  a  'portion  only  of  the  ice  age. 
This  view  is  borne  out  by  the  fact  that  just  as  the  tributaries  are  the 
last  to  die,  so  they  are  the  first  to  creep  down  into  the  main  valley  (to 
be  later  occupied  by  the  main  glacier) ;  so  that  they  operate  during  far 
longer  periods.  But  it  is  the  “  mass-effect  ”  of  the  big  glacier  which  is 
operative  in  glacial  erosion. 

We  must  carefully  distinguish  these  three  types,  and  it  is  only  now  being 
realized  that  all  types  of  glacier  action  (protective,  valley-cutting,  and 
cirque-forming)  are  s)Tichronous  types — responding  to  their  own  environ¬ 
ment  and  useless  as  explanations  in  other  situations. 
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A.— Section  showing  foundered  and  fractured  East  slope  of  Victoria  Land  (Lat.  78  5). 
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FIG  3. — A  COMPARISON  OF  THE  FAULTED  COAST-LINES  OP  EAST  AUSTRALIA  AND 
VICTORIA  LAND.  (THK  AUSTRALIAN  FIGURE  IS  BASED  ON  PROF.  T.  W.  K.  DAVID.) 

In  South  Victoria  Land  these  types  are  cheek  by  jowl  just  as  they  are 
in  Switzerland ;  but  “  down  south  ”  we  are  less  hampered  by  the  water- 
('rosion  philosophers,  who  can  explain  everything  without  recourse  to 
glaciers  and  a  glacial  age  at  all ! 

“  Protection  ”  is  exhibited  by  the  ice-cap  and  by  the  piedmont  lobes. 
Glacial  valley-erosion  by  the  great  outlet  glaciers.  Cirque  (or  cwm)  cutting 
by  the  steep  slopes  of  all  the  mountain  and  hill  sides,  especially  those 
constituting  the  Royal  Society  range. 

(ffl)  The  Origin  of  the  East  Antarctic  Mountains. — I  have  shown  else¬ 
where  *  that  in  Eastern  Australia  the  coast-line  constituted  the  old  divide 

*  *  Physiography  of  Eastern  Australia,’  HuIIetin  8,  Commonwealth  Bureau  of 
Meteorology,  lull. 
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in  a  greater  Australian  continent  of  late  Tertiary  times.  The  presence 
of  a  coastal  region  of  highlands  (which  are  1000-3000  feet  high),  whose 
valleys  are  senile,  is  sufficient  in  itself  to  point  to  extensive  subsidence 
late  in  geological  times. 

There  is  little  doubt  that  in  the  almost  collinear  Victoria  Land  range 
— where  the  13,000-foot  mountains  border  the  Ross  sea — we  have  a  parallel 
case  of  subsidence  along  a  divide,  and  quite  possibly  of  much  the  same  age  ! 
Comparing  the  Victoria  Land  range  with  the  Australian  type  of  coastal 
divide,  we  see  the  same  arrangement  of  highlands  close  to  the  sea.  More¬ 
over,  they  are  built  up  of  level-bedded  sandstone,  as  is  the  dissected  Triassic 
plateau  forming  the  so-called  Blue  mountains  in  New  South  Wales. 
These  are  indubitably  not  Pacific-folds  of  late  date,  though  they  fringe 
an  important  portion  of  the  type  area. 

Gregory  has  pointed  out  that  in  the  South-West  Pacific  we  have  the 
true  Pacific  fold  ranges  (in  New  Zealand)  as  a  parallel  “  advance  guard  ” 
to  the  coastal  highlands.  If  we  carry  this  analogy  further  south  to 
Antarctica,  we  may  compare  the  West  Antarctica  ranges  of  Graham  Land 
with  the  New  Zealand  Alps  and  the  Leopold-Victoria  Land  range  with  the 
Australian  subsidence  region. 

Here,  then,  is  a  logical  argument  in  favour  of  the  West  Antarctic 
cordillera  continuing  to  King  Edward’s  Land  with  a  broad  belt  of  lowland 
between — the  Ross  barrier — which  parallels  the  Tasman  sea  between  New 
Zealand  and  Australia. 

(b)  The  Faulted  Searp. — Professor  David  has  postulated  a  subsidence  in 
the  nature  of  a  step  fault  as  the  origin  of  the  Royal  Society  range.  This 
grand  feature,  rising  sharply  up  to  13,000  feet  from  foothills  of  about 
3000  feet  elevation,  is  the  most  notable  landmark  in  the  region  under 
survey. 

The  foothills  are  10  to  20  miles  wide.  They  have  a  fairly  imiform 
upper  limit  of  about  3000  or  4000  feet,  and  might  be  due  to  planation  by 
the  ancestral  Koettlitz  glacier.  I  think  it  unlikely,  however,  that  this  is 
the  origin  of  the  foothills.  They  represent  to  my  mind  the  upper  surface 
of  a  senkungsfeld  area. 

Let  us  apply  inductive  reasoning.  If  the  shelf  were  due  to  the  carving 
action  of  the  ancestral  Koettlitz,  should  we  not  reasonably  expect  facetting 
on  the  scarp  ?  This  is  absent,  however.  This  10,000-foot  scarp  is  fretted 
into  magnificent  cwms,  some  of  which  are  apparently  6  miles  or  more  wide. 
Moreover,  the  Koettlitz  glacier  has  a  complete  “  get  away  ”  to  the  east, 
hereabouts,  and  would  never  have  risen  to  the  height  necessary  to  cut  out 
a  steep  10,000  feet  deep.  A  second  possibility  which  we  must  discuss  is 
whether  this  is  an  alb  region,  due  to  continued  cwm  erosion,  such  as  those 
Nussbaum  has  described  so  well  in  the  Alps. 

I  can  only  judge  by  analogy  and  say  that  no  alb-terrace  of  this  magnitude 
is  known  to  me  in  the  Swiss,  American,  or  New  Zealand  regions  which  I 
have  studied.  The  third  probability  that  the  step  is  due  to  a  senkungsfeld 


rHYSIOORArHT  AND  GLACIAL  GEOLOGY  OF  EAST  ANTARCTICA.  373 


is  supported  by  the  abundance  of  similar  structure  characterizing  the 
East  Australian  coast.  In  the  latter  region  I  have  elsewhere  postulated 
north-south  faults  of  four  different  periods  in  late  Tertiary  time  :  (1)  The 
150th  meridian  fault ;  (2)  The  Murrumbidgee  valley  fault ;  (3)  The  Lake 
George  fault ;  (4)  The  Kurrajong  faults ;  as  having  determined  the  drainage 
of  southern  New  South  Wales. 

From  these  considerations  I  think  we  may  put  down  the  Royal  Society 
range  as  due  to  a  late  Tertiary  fault.  The  relation  of  this  late  scarp-face 
to  the  phenomenon  of  cwm  erosion  will  be  considered  in  a  later  paragraph. 

(c)  The  Old  Divide. — I  do  not  need  to  dwell  on  this  feature.  But  it  is 
noteworthy  that  while  the  coastal  range  rLses  to  15,000  feet  and  rarely 
drops  below  8000,  the  plateau  behind  varies  pari  pasm,  and  is  usually 
several  thou.sand  feet  lower.  This  is,  of  course,  the  ca.se  m  Australia, 
the  eastern  highlands  (about  4000  feet  high)  separating  the  steep  sub¬ 
sidence  coast  from  the  1000-foot  peneplain  which  constitutes  .so  large  a 
portion  of  the  Australian  continent. 

The  great  range  of  Victoria  Land  is  certainly  a  divide,  but  of  a  nature 
unknowTi  in  normal  erosion.  On  one  side,  rivers  of  ice  flow  to  the  sea, 
much  as  do  rivers  of  water,  but  overriding  obstacles  in  a  manner  imknown 
to  the  aqueous  type.  On  the  west,  however,  is  a  uniform  sheet  of  elevated 
ice  without  subdivision,  variation,  or  lx)undary,  for  which  temperate 
climes  have  no  analogy.  Only  at  its  eastern  margin  are  there  a  few 
nunatakker,  but  the  consideration  of  their  topography  more  properly 
belongs  to  a  later  section. 


Part  IV'. 

Types  of  Glaciers  in  Antarctica. 

Glaciologists  owe  a  debt  of  gratitude  to  Prof.  Hobbs  for  system¬ 
atizing  the  types  of  glaciers,  and  for  clearly  distinguishing  between  what 
one  may  call  mature  “  well-fed  ”  glaciers  and  the  shrunken  relics  of  similar 
“  adults  ”  which  now  characterize  such  regions  as  the  Swiss  Alps. 

A  most  interesting,  and  to  me  unexpected,  feature  was  the  juxtaposition 
in  the  Antarctic  of  various  types  of  glaciation.  Although  on  the  whole 
.Antarctica  is  in  an  age  of  receding  glaciation,  yet  many  .stages  were  repre¬ 
sented,  and  it  was  possible  to  study  the  whole  cycle  from  the  examples 
l)efore  one.  Moreover,  all  the  types  as  set  forth  by  Hobbs  were  here, 
varying  with  the  alimentation  in  the  valleys  concerned. 

I  propose  to  consider  the  glaciers  according  to  the  following  classifica¬ 
tion  : — 

1.  Glaciers  with  large  and  unrestricted  alimentation.  2.  Glaciers  with 
localized  alimentation.  3.  Glaciers  of  a  tributary  or  relic  type.  4.  In¬ 
cipient  glaciation  types. 

The  Ic.e-Cap  and  the  Great  Plateau. — Here  the  chief  problems  are  con¬ 
nected  with  the  snowfall  on  the  ice-cap,  the  thickness  of  the  ice,  its 
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movement,  and  the  character  of  the 
hidden  floor.  Meteorological  con¬ 
ditions  make  it  difficult  to  believe 
that  there  is  a  heavy  snowfall  on 
the  ice-cap.  The  dominant  surface 
winds  are  blowing  outward  from 
the  Pole  and  cannot  deposit  much 
snow  during  the  greater  part  of  the 
year,  for  the  conditions  are  opposed 
to  their  obtaining  any  great  supply 
of  moisture.  The  descending  air 
current  over  the  polar  plateau, 
which  presumably  balances  the  out¬ 
flow,  is  also  an  imfavourable  wind 
for  supplying  snow.  The  blizzard 
winds  are  of  such  great  strength 
that  they  tear  up  and  mix  the  old 
snow  from  the  surface,  while  but 
little  of  the  characteristic  drift  is 
due  to  fresh  snow.  I  believe,  there¬ 
fore,  that  the  central  portion  of  the 
ice-cap  is  largely  a  relic  of  moister 
warmer  conditions — such,  for  in¬ 
stance,  as  obtain  nowadays  in  Adelie 
Land  and  north  of  the  Antarctic 
circle. 

The  thickness  of  the  ice  is  a 
difficult  problem,  but  I  venture  to 
believe  that  between  2000  and  3000 
feet  represents  the  thickness  of  the 
ice-cap.  We  can  readily  deduce  the 
thickness  of  the  outlet  glaciers. 

For  instance,  the  Mackay  glacier 
(77°  S.  lat.)  shows  an  exposed  ice- 
flood  floor  (or  lower  limit)  1000  feet 
above  sea-level ;  and  a  few  miles 
inland  Mount  Suess  towers  4000 
feet  above  the  sea  and  shows  the 
upper  limit  of  glaciation  about  2000 
feet  above  the  ice  (and  3000  above 
the  sea).  Hence  this  huge  glacier 
in  the  ke-Jlood  period  was  about 
3000  feet  thick.  At  this  maximum 
flow  the  ice-cap  would  practically 
overwhelm  all  the  rock  nunatakker 
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and  descend  uninterruptedly  to  the  sea.  I  imagine  that  the  later 
diminution  of  supply  would  affect  the  outlet  glaciers  very  much  more 
than  the  main  body  of  ice  itself,  so  that  perhaps  2500  feet  may  be  taken  as 
the  thickness  of  the  ice-cap. 

There  can  be  extremely  little  movement  of  the  ice-cap.  No  crevasses 
are  met  with  more  than  a  few  miles  from  the  outlet  glaciers,  and  the  latter, 
as  we  shall  see,  are  only  moving  slowly.  The  floor  of  the  ice-cap  is  probably 
of  the  nature  of  a  peneplain,  for  such  is  the  condition  of  the  country  exposed 
by  the  recession  of  the  Norwegian  and  Greenland  ice-caps.  During  the 
advancing  hemicycle  of  a  great  glaciation  extremely  powerful  sapping  action 
might  be  reasonably  expected  before  the  whole  land  surface  were  enveloped 
in  ice,  even  if  it  were  not  left  in  a  state  of  peneplanation  by  an  earlier 
normal  cycle  of  erosion.  Very  little  is  known  of  the  possibilities  of  cwm 
erosion — or  glacial  sapping — on  a  large  scale. 

Two  powerful  factors  in  opposition  may  have  acted  on  pre-glacial 
.Uitarctica — the  sapping  due  to  the  erosive  power  of  frost  action,  which 
is  greatest  at  the  dawn  of  the  ice  age ;  and  the  protective  power  of 
the  growing  glaciers  which  gradually  preserve  a  surface  from  its  attacks, 
and  ultimately  in  Antarctica  have  protected  the  whole  continent  from 
change. 

As  opposed  to  the  theory  of  a  luiiform  floor  to  the  ice-cap,  it  must  be 
recorded  that  the  nunatakker  projecting  above  the  ice-cap  behind  Granite 
liarbour  seemed  to  show  a  cuspate  topography,  implying  periiapS  an 
irregular  floor.  Perliaps,  however,  these  are  residuals  which  have  been 
affected  by  cwm  erosion,  and  they  therefore  do  not  really  indicate  to  whicli 
type  the  subglacial  floor  belongs. 

The  greater  part  of  Antarctica  is  covered  with  the  ice-cap,  which 
presents  an  imchanging  snow  surface  for  a  thousand  miles.  Like  a  semi¬ 
plastic  sheet  of  wax  it  hides  all  the  features  of  the  great  plateau.  On  the 
east  it  gradually  creeps  down  the  outlet  valleys  to  the  sea  or  to  the  Great 
Ross  barrier.  On  the  north  of  Victoria  Land  it  seems  to  flow  uninter¬ 
ruptedly  down  to  sea-level  along  a  large  portion  of  the  sea-coast. 

PiedniorUiS.-  In  our  journeys  our  parties  had  occasion  to  traverse  two 
piedmonts.  The  Wilson  piedmont,  of  36  miles  across,  we  surveyed  in 
1911-12  ;  and  the  Butter  Point  piedmont  we  traversed  in  February,  1911, 
and  again  in  February,  1912.  The  latter  is  10  miles  long. 

These  glaciers  occupy  the  strip  between  the  Ross  sea  and  the  moim- 
tains — a  belt  varying  from  3  to  12  miles  wide.  The  larger  piedmont 
glacier  is  fed  by  three  large  glaciers  from  the  moimtains,  but  the  Butter 
Point  piedmont  is  quite  isolated  from  the  inland  ice,  and  lies  at  the  foot 
of  hills  rising  to  3000  feet.  From  the  latter  fact  we  deduce  that  the  main 
bulk  of  the  piedmont  is  either  a  residual  of  former  glaciation,  or  is  built 
up  of  modem  snowdrifts.  Probably  both  these  causes  operate,  and  un¬ 
doubtedly,  as  there  still  is  some  slight  continuous  movement  in  the  isolated 
mass  of  ice  (as  shovm  by  numerous  small  crevasses),  the  increment  by  snow 
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drifts  causes  an  outward  displacement  of  the  whole.  We  found  that  a 
depot  floor  had  l)een  covered  by  about  2  feet  of  snow  during  a  period  of 
four  years. 

The  coast  along  the  Wilson  piedmont  is  of  interest  in  that  it  shows  the 
effect  of  the  pressure  of  three  small  outlet  glaciers  on  a  continuous  ice 
piedmont. 

From  Cape  Roberts  to  Cape  Bemacchi  is  an  alternation  of  living  and 
dead  ice  walls.  Thus  at  Cape  Roberts  the  snow  of  the  low  cape  merges 
imperceptibly  into  the  thick  covering  constituting  the  piedmont.  There 
is  no  pressure  here,  and  presumably  no  movement.  For  the  first  3  miles 
on  our  return  over  the  piedmont  we  encountered  no  crevasses. 

The  unpleasant  feature  about  Piedmont  crevasses  is  that  the  party 
moves  ■parallel  to  them,  instead  of  across  them  as  in  traversing  an  outlet 
glacier.  One  thus  reaches  them  imperceptibly  and  the  whole  party  with  its 
outfit  may  be  marching  over  a  lidded  crevasse,  whereas  in  crossing  them  at 
right  angles  this  is  rarely  tlie  case. 

Tlie  lids  were  nearly  always  tliinner  at  the  side  next  to  the  solid  ice, 
and  thickest  in  the  centre.  Thus  they  were  wedge-shaped  in  section. 
One  usually  pimctured  a  lid  as  one  was  stepping  on  or  off  them,  .so 
that  a  bodily  descent  was  much  rarer  than  putting  one  foot  in.  This 
wedge-shaped  cross-section  is  interesting,  and  is  due,  I  think,  to  two 
factors. 

The  drift  snow  nearly  always  comes  from  the  south  or  south-east.  The 
snow  cornices  illustrate  the  building  of  these  lids.  It  is  seen  that  they  grow 
outward,  forming  a  wedge  section.  In  the  tide  crack  also,  one  saw  the  same 
formation,  ^\^lere  there  is  an  opposite  wall,  as  in  crevasses,  the  snow 
cornice  grows  until  it  touches  the  further  wall.  It  is  thus  thickest  in  the 
middle.  There  is  a  tendency  to  sag,  for  the  lids  appear  a  little  sunk  below 
the  level  of  the  solid  ice.  Here  more  snow  will  collect  and  so  the  process 
goes  on,  the  middle  gaining  snow  at  a  greater  rate  than  the  sides.  The 
crevasses  themselves  narrow  usually  as  one  descends.  So  that  this  lid 
tends  to  wedge  itself  in  the  crevasse,  all  of  which  explains  the  comparative 
ease  with  which  lidded  crevasses  are  crossed. 

To  return  to  the  topography.  The  crevasses  were  due  to  the  thrust 
of  the  Debenham  Outlet  glacier.  All  along  the  shore-line  to  the  east  was  a 
vertical  wall  of  ice  averaging  about  60  feet.  Here  and  there  bergs  were 
breaking  off.  A  tide  crack  showed  that  for  the  most  part  the  piedmont 
fringe  was  not  floating.  Then  at  Dunlop  island  another  “  dead  ”  point  was 
reached,  for  certainly  there  was  no  pressure  over  the  headland  we  called 
Cape  Dunlop.  We  passed  near  to  a  vunakol,  projecting  from  the  glacier, 
which  we  named  Black  ridge.  It  was  composed  of  reddish  granite,  and  had 
l)een  well  rounded  by  bygone  glacial  erosion. 

Again  in  the  Bay  rif  Hails  there  was  evidence  of  pressure  from  behind, 
due  to  the  Wright  glacier.  On  the  piedmont  itself  this  meant  the  presence 
of  many  huge  crevasses,  through  which  Debenham  steered  us.  The 
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eye-Btrain  induced  by  searching  for  crevasses  is  very  great,  and  1  had  l)y 
this  time  succumbed  to  snow  blindness,  in  spite  of  amber  goggles. 

The  south-west  comer  of  the  Piedmont  glacier  is  extremely  interesting. 
At  this  point  the  glacier  is  retreating.  The  edge  is  weathered  into  u 
fretted  face  sloping  at  angles  of  30°.  It  is  about  150  feet  thick  A 
strip  of  the  coast,  8  miles  long  and  about  2  wide,  has  Ix'en  exposed 
by  the  retreating  piedmont.  Undoubtedly  we  can  here  examine  the 
condition  of  the  subglacial  floor.  It  is  bestrewn  with  debris — chiefly 
granite  blocks  and  boulders,  decreasing  in  size  from  a  few  feet  to  a  few 
inches.  The  retreat  has  been  regular  and  slow,  and  as  there  is  practically 
no  supra-glacial  or  englacial  material,  I  deduce  that  this  represents  the 
state  of  affairs  below  the  present  piedmont.  It  is  not  mere  frost-action 
work,  because  the  rocks  are  foreign  in  large  part. 

We  climbed  two  of  the  one-time  nunakoller,  Hjorth’s  hill  (2900  feet) 
and  the  Hogback  (2300  feet),  now  completely  ice-free,  and  found  them 
clothed  in  the  same  debris  till  near  the  top,  where  the  vertical  edges  of 
the  bands  of  gneissic  granite  exhibited  some  planation. 

The  most  characteristic  feature  on  our  traverse  had  been  the  presence  of 
giant  “  dimples  ”  in  the  piedmont.  These  were  beautiful  rounded  bowls 
about  400  yards  across  and  200  feet  deep.  Apparently  they  had  no  outlet. 
I  think  they  do  not  indicate  buried  cwms — for  which  the  topography  did 
not  seem  suitable — so  much  as  the  space  between  two  overridden  spurs, 
which  latter  projected  into  the  main  ice  stream. 

Ice  Barriers. — The  term  barrier  is  chosen  rather  badly.  Originally  it 
was  applied  to  the  striking  ice-wall — usually  100  feet  high — which  barred 
Ross  on  his  southern  voyage.  Now  it  is  used  to  designate  rather  the 
floating  sheets  of  ice  which  are  sea-level  extensions  of  the  great  ice-cap. 
Other  ice  barriers  may  have  originated  as  ordinary  sea-ice  which  in  an 
ensuing  glacial  age  remained  unbroken  and  gradually  thickened  under  the 
accumulations  of  snow-storms.  In  certain  regions  these  masses  of  float¬ 
ing  snow  and  ice  protrude  as  tongues  many  miles  into  the  open  sea,  and 
are  in  some  cases  vmdoubtedly  relics  of  a  former  widespread  barrier  fringe 
— as  in  the  Drygalski  ice  barrier  in  lat.  75J°  S.  However,  as  I  had  very 
little  to  do  with  the  Ross  barrier,  and  less  with  these  gigantic  tongues,  I 
will  proceed  to  the  next  section  of  Antarctic  glacier  types. 

Outlet  Glaciers. — In  our  journeys  to  the  west,  we  investigated  fairly 
completely  three  great  outlet  glaciers.  These  are,  proceeding  from  north 


to  south,  the  Mackay  glacier  at  77° 

S.,  and  the  Ferrar 

and  Koettlitz 

glaciers  near  78°  S. 

The  dimensions  of  these  are  as  follows 

: — 

lenKtli.  1 

Width. 

Approx.  heiKlit  Approx.  averaKc 
of  plateau.  slope. 

miles. 

miles. 

feet. 

Koettlit/, . 

45 

5  to  12 

.5000 

1  in  45 

F’errar  . 

...  65 

3  „  10 

6000 

1  „  35 

Mackay  . 

30 

0  „  10 

4000 

1  40 
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It  will  be  noticed  that  the  grades  are  by  no  means  steep.  Usually  for 
long  stretches  the  glacier  is  nearly  level,  and  then  a  considerable  rise  Is 
encountered  where  the  glacier  flows  over  some  sub-glacial  and  nearly  worn- 
down  bar.  Here  are  numerous  crevasses,  which  also  occur  opposite  the 
tributary  glaciers,  owing  to  the  thrust  of  these  latter  upon  the  ice  of  the 
main  glacier.  Were  it  not  for  these  ice-falls  and  tributary  crevasses  the 
ascent  of  these  outlet  glaciers  would  be  a  comparatively  easy  task. 

The  Ferrar  Outlet  Glacier. — Taking  these  glaciers  in  the  order  in  which 
we  surveyed  them,  we  were  landed  by  the  Terra  Nova  off  Butter  point,  on 
January  27,  1911.  This  is  a  permanent  provision  depdt  on  the  Piedmont 
"lacier  at  the  southern  portal  to  the  Ferrar  glacier. 

The  valley  is  about  4  miles  wide  and  extends  south-west  for  about 
30  miles.  The  northern  face  is  a  marvellous  wall-like  cliff — 2000  feet  high 
— as  straight  and  smooth  as  if  planed  by  a  great  carpenter.  Indeed,  it  is 
a  typical  glacial  valley,  where  lateral  spurs  are  entirely  wanting. 

The  most  characteristic  feature  of  the  snout  of  the  Ferrar  was  a'  tongue 
about  3  miles  long,  which  lay  along  the  southern  portal.  It  was  unusual 
in  that,  although  it  was  separated  from  the  Butter  Point  piedmont  by  a 
very  deep  tide-crack  about  5  feet  wide,  yet  it  showed  no  sign  of  pressure 
or  movement  due  to  the  motion  of  the  main  Ferrar.  Possibly  it  was  a 
“  sloughed  ”  piece  of  the  Ferrar.  It  was  not  derived  from  the  tributary 
Herbertson  glacier,  as  Scott  had  suggested. 

VV'e  spent  one  afternoon  examining  the  “  Double  Curtam  ”  glacier,  which 
hung  on  the  northern  slope,  but  did  not  reach  within  KXX)  feet  of  the  main 
glacier.  It  had  apparently  not  changed  in  the  slightest  since  it  was  first 
sighted  in  1902-3.  I  climbed  the  Kukri  hills  at  this  point.  They  con¬ 
sisted  of  grey  granite,  traversed  by  dark  dykes.  The  lateral  gully  with  its 
flowing  stream  will  be  described  in  a  later  section.  As  we  ascended  the 
glacier  we  crossed  four  frozen  rivers,  which  ran  diagonally  (from  south  to 
north)  across  the  glacier.  This  diagonal  drainage  of  the  surface  waters 
is  very  characteristic,  and  is,  of  course,  due  to  the  dominating  effect  of 
the  mid-day  sun  on  the  weathering  ice-surface.  Rising  over  rather  steep 
undulations  we  encountered  numerous  crevasses,  but  they  were  all  small 
and  troubled  us  little. 

Very  fine  outcrops  of  granite,  dolerite  and  Beacon  sandstone  were 
evident  on  the  northern  slopes  of  the  Ferrar  valley.  Our  route  now  led 
us  back  to  that  side,  as  we  had  to  round  their  western  extremity  to  reach 
the  Taylor  glacier  and  Dry  valley.  Immediately  across  the  valley  from 
our  camp  was  a  somewhat  low,  broad  promontory,  which  exhibited  to  a 
remarkable  degree  those  “  tesselations  ”  we  had  noticed  at  Hut  point. 
They  were  due  to  solifluction,  and  were  a  sure  indication  of  a  fairly  thick 
deposit  of  talus  or  moraine.  In  this  case  their  position  at  the  bend  of  the 
Ferrar  pointed  to  a  moraine  deposit  left  by  the  diminishing  mass  of  ice. 

Just  to  the  west  of  the  main  Cathedral  rocks  was  a  very  interesting 
tributary  valley — the  first  real  low-level  tributary  of  which  we  had  had  a 
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gootl  view.  Obviously  owing  to  some  ditference  in  tlie  snow-supply,  this 
tributary  is  keeping  pace  with  the  nuiin  glacier,  and  enters  the  latter  “  at 
grade.”  The  majority  of  the  other  tributaries  have  not  entered  at  grade, 
since  the  main  glacier  was  some  2000  feet  thicker. 

The  bed  of  this  tributary  is  obviously  irregular  and  crossed  by  bars, 
for  two  well-defined  ice-falls  can  be  seen.  The  sides  of  the  valley  show  the 
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same  characteristics  of  even  walls  without  projecting  spurs,  and  the  constant 
angle  (about  35°)  which  is  almost  universal  in  these  steep-walled  valleys. 

Towards  6  o’clock  on  January  31  we  reached  the  col  connecting  the 
Ferrar  and  its  offshoot,  the  Taylor  glacier.  This  was  about  3200  feet 
al)ove  sea-level.  From  here  the  ice  descended  to  Dry  valley,  the  col  being 
a  real  ice-divide.  The  moraines  to  the  north  of  this  point  all  pointed  down 
the  Tavlor  glacier,  while  those  from  the  south  arm  went  down  the  Ferrar. 
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The  ice  col  at  Knob  head  had  been  cut  out  by  an  overflow  of  ice, 
probably  from  the  slopes  of  Mount  Lister  to  the  south. 

The  ice  drainage  of  this  area  is  extremely  complex  at  first  sight.  But 
I  think  the  following  explanation  is  correct.  I  imagine  that  we  have  two 
types  of  glacial  erosion,  one  superimposed  on  the  other.  The  earlier  cwm 
or  cirque  erosion  is  to  some  extent  obliterated  by  the  later  outlet  glacier 
erosion.  The  problem  reminds  one  of  an  old  Greek  palimpsest. 

Thus  I  think  that  the  lower  Ferrar  was  originally  a  cwm-headed  valley 
like  Blue  glacier,  the  head  being  just  east  of  Knob  Head  mountain. 
In  the  same  w'ay,  I  think,  Dry  valley  shows  a  cwm  head  at  the  great 
Nussbaum  Riegel. 

The  outflow  from  the  ice-cap  has  swamped  these  isolated  drainages  and 
tended  to  unite  them.  It  has  roimded  off  the  bars  and  opened  out  the 
valley-bottoms,  but  is  unable  to  obliterate  their  “  cwm  valley  ”  origin 
altogether. 

{To  be  continued.) 


FURTHER  INFORMATION  ON  THE  TURGUN  OR  KUNDELUN 
MOUNTAINS  IN  NORTH-WESTERN  MONGOLIA,  AND  NOTES 
ON  A  NEW  MAP  OF  THIS  REGION.* 

By  DOUGLAS  CARRUTHERS. 

The  Turgun  or  Kundelun  highlands  are  a  more  or  less  isolated  mountain 
group,  situated  on  the  Mongolian  plateau  in  long.  91®  25'  E.,  lat.  49®  45'  N. 
The  existing  maps  of  this  range  showed  that  up  to  the  year  1910  only  the 
eastern  slopes  had  been  visited  by  any  travellers  with  a  view  to  geograplii<  al 
research,  and  that  the  topography  of  the  remainder  of  this  group  was 
practically  unknown.  Sighting  the  remarkably  beautiful  peaks  of  this 
glaciated  range  on  August  12,  1910,  from  the  rolling  hill  country  to  tin- 
east  of  the  Saklia  or  Saglik  range,  which  borders  the  basin  of  the  Uriu 
Nor  on  the  north,  from  this  place  I  made  a  plane-table  survey  of  the 
region  depicted  on  the  accompanying  map.  La(‘k  of  time  and  opportunil 
forbade  me  from  joinmg  up  the  survey  with  the  work  already  accomplished 
—chiefly  by  Potanin  in  1876-1879 — on  the  eastern  portion  of  the  groujt, 
namely,  in  the  region  drained  by  the  Kharkira  and  Turgun  river  systems. 
I  have,  however,  added  a  rough  indication  of  the  configuration  of  that 
area  to  my  survey,  so  as  to  make  the  construction  of  the  mountain  grouj) 
complete.  The  valleys  wdiich  drain  towards  the  south-east,  namely  the 
Kargachu  and  Kumuir,  are  those  most  requiring  further  exploration.  The 
areas  lying  outside  the  scope  of  my  work  have  been  shaded  in,  without 
contours,  so  as  to  give  a  general  idea  of  the  extent  and  topography  of  the 
entire  range  in  relation  to  the  surrounding  plateau  and  lake-basins.  This 
has  been  taken  from  the  Russian  Government  map  of  the  “  Southern 


Map,  p.  428. 
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Frontier  Region  of  Asiatic  Russia,”  published  by  the  Topographical  Section 
of  the  General  Staff,  St.  Petersburg,  Sheet  XIII. ;  the  position  and  form 
of  Uriu  Nor  and  Achit  Nor  are  from  the  same  source. 

The  whole  region  constitutes  the  headquarters  of  the  Durbet  tribts  a 
Mongol  clan  of  considerable  influence,  the  eastern  portion  being  under 
the  Wang,  and  the  remainder  belonging  to  the  Dalai  Kiian  of  the  trilx-. 
A  few  words  as  to  the  distribution  of  the  population  may  be  of  interest, 
as  showing  both  the  fewness  of  the  inhabitants  in  proportion  to  the  size 
of  their  country,  and  the  wealth  of  their  pastures  at  a  comparatively 
low  altitude  at  the  poorest  season  of  the  year.  At  the  time  of  our  visit, 
in  August,  the  main  bulk  of  the  nomads  were  encamped  on  the  middle 
course  of  the  Kundelun  river,  in  the  neighbourhood  of  the  Kundi  Kuria, 
and  in  the  valley  above  it ;  the  Kundelun  valley  itself  alxjve  the  Kuria 
and  its  large  left  affluent  were  not  so  well  populated.  None  were  camped 
above  7500  feet,  the  majority  between  5500  and  6000  feet.  The  Yamachu 
valley  was  practically  uninhabited ;  the  plateau  to  the  south  of  it,  bear¬ 
ing  its  name,  was  also  writhout  sign  of  habitation,  although  consisting  of 
the  most  perfect  pasture  land  and  being  of  a  suitable  altitude  for  use  in 
late  summer.  Travelling  westwards  tow'ards  Achit  Nor,  we  found  a  few 
encampments  on  the  west  side  of  the  9204  feet  pass  dividing  the  Yamachu 
plateau  from  the  Achit  Nor  basin.  It  was  not  until  we  dropped  to  the 
comparatively  low  altitude  of  4630  feet  in  the  neighbourhood  of  Achit 
Nor  that  we  found  any  considerable  number  of  Durbet  encampments. 
Here  much  water  comes  to  the  surface  and  nourishes  the  pastures  through¬ 
out  the  heat  of  summer.  The  southern  side  of  the  Uriu  Nor  basin  was 
not  found  by  Mr.  Price  to  be  utilized  by  the  nomads.  The  northern 
declivities  of  the  Barmen  range  were  practically  iminhabited.  Probably 
the  w'estem  shores  near  the  mouth  of  the  Kharga  river,  and  the  northern 
side  where  much  water  from  the  Saklia  range  must  enter  the  lake,  are 
more  likely  to  be  inhabited.  On  the  whole,  the  zone  betw'een  6500  feet 
and  8000  feet,  which  is  generally  well  tenanted  by  nomads  throughout 
inner  Asia  in  the  late  summer,  was  here  imused  or  very  poorly  populated. 
The  entire  population  dwelt  in  “  yurts  ”  (felt  tents),  there  were  no  permanent 
abodes  except  the  lamaseries,  the  winter  alx>de  of  the  Dalai  Khan,  and  a 
few  houses  of  Chinese  traders  situated  aromid  Kundi  Kuria,  and  one  house 
near  our  camp  to  the  north-west  of  Achit  Nor,  which  was  occupied  in 
summer  by  some  Russian  traders  from  Biisk. 

We  were  on  the  range  in  mid- August,  the  period  of  the  highest  snow¬ 
line  ;  it  is  thus  depicted  on  the  map.  It  should  be  understood,  however, 
that  the  precipitation  on  these  particular  mountains  is  phenomenal,  and 
ciinnot  be  taken  as  typical  of  Northern  Mongolia  in  general.  As  described 
in  my  book  ‘  Unknown  Mongolia,’  Vol.  1,  pp.  284—285,  the  snowfall  Is 
great,  mist  and  cloud  envelop  the  ranges  during  the  summer,  and  thus 
the  snow- fields  and  glaciers  are  preserved. 

The  vegetation  of  the  range  is  luxuriant  on  this  account,  pastures  and 
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forests  abound  ;  most  valleys  contain  larch  groves,  but  these  lessen  hi  the 
western  and  southern  valleys.  According  to  Mr.  Price’s  investigations: 
“  At  5900  feet,  the  flora  was  of  the  plateau-desert  type,  containing  Arena ria 
capUUtris,  var.  nardifolia  and  Stipa  capillata.  At  6300  feet  larch  forest 
commenced  in  shady  places,  accompanied  by  Aconitum  sp.  The  forest 
continued  up  to  7600  feet  on  the  shady  side  of  the  valleys  only.  At  7000 
feet  the  Alpine  association  began  to  creep  in  with  Gentiana  prostrata.  At 
this  heiglit  good  grazing-land  was  found  in  the  bottoms  of  the  valleys,  and 
the  Mongol  population  grazed  their  flocks  here  during  the  latter  part  of  the 
summer.  Between  7500  and  7600  feet  there  is  an  area  of  dry  peat-beds 
contaming  old  tufts,  upon  which  grass  is  now  growing.  Above  this  there 
is  an  area  of  bog  and  swamp.  There  were  some  indications  that  the  swamp 
once  extended  lower  down  the  valleys,  and  that  the  drier  floral  association 
is  extending  over  the  area  once  covered  by  Alpine  meadow.  There  were 
some  evidences  that  the  glaciers  were  retreating,  for  several  recently 
evacuated  moraines  were  to  be  seen,  upon  which  vegetation  of  Sphwjmun, 
AUardia  glabra,  and  Seduin  (piadrijidum  were  beginning  to  appear,  hi 
the  little  glacial  lakes  tSp/iagnum  and  Ranunculus  natans  were  obtain*  d. 
Wgetation  continued  up  to  11,000  feet,  which  can  be  taken  as  the  line  of 
tlie  summer  snow.  The  specimens  found  at  this  altitude  were  Allard la 
glabra  and  Sedum  quadrijidum.”  * 

As  regards  the  distribution  of  Central  Asia  fauna,  the  Turgun  highlands 
are  a  landmark.  I  have  already  drawn  attention  to  the  chief  points  of 
interest  in  the  natural  history  of  this  portion  of  Mongolia  in  the  Appendix  1). 
of  ‘  UnknowTi  Mongolia.’  The  nomenclature  of  this  mountain  group,  and 
of  its  valleys  and  peaks  needs  some  explanation,  especially  as  I  have  found 
it  necessary  to  somewhat  modify  certain  statements  made  in  an  earlier 
account  of  this  region.  Accepting  Turgrm  as  the  name  of  the  highest 
summit  of  the  northern  group,  1  have  given  the  same  name  to  the  principal 
valley  draining  from  it ;  Kharkiia  valley,  for  the  same  reason,  drauis 
Kharkira  peak  of  the  southern  or  Yamachu  range.  Consequently,  I  have 
had  to  substitute  a  name  for  the  upper  portion  of  the  Kundelmi  river, 
which  Potanin  called  Turgun,  but  which  has  nothing  to  do  with  Turguu 
peak.  As  it  is  the  true  source  of  the  Kundelun  river,  I  call  it  such,  and 
name  the  glaciers  and  peak  at  its  source — Kimdelun.  I  could  find  no 
native  names  for  the  other  two  main  affluents  of  the  Kundelun.  Kundelun 
should,  therefore,  be  substituted  for  Turgrm,  when  I  speak,  in  my  book,  of 
the  drainage  northwards  from  Kundelun  peak.l 

The  map  has  been  compiled  from  a  plane-table  survey,  plotted  on  the 
scale  of  1 : 500,000.  I  was  dependent  upon  Russian  authority  for  the 
fixed  point  from  which  I  began  work — ^namely,  Bodkhon-Khalat,  a  Chinese 
karaul  or  guard-house.  Up  to  this  point  my  survey  had  been  on  a  prismatic 
compass  route-traverse,  from  here  onwards  a  plane-table  was  used. 

*  See  Liuuean  Society’s  Journal,  “  Botany,”  vol.  41,  October,  1913. 

t  See  p.  206,  footnote  ;  pp.  281,  282,  vol.  1,  “  Unknown  Mongolia.” 
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The  altitudes  were  taken  with  an  hypsometrical  apparatu.s,  in  most 
cases  readings  were  recorded  from  two  thermometers,  wliich  were  tested 
before  leaving  England,  and  on  my  return,  at  Kew  Observatory.  After 
twenty  months’  work  in  the  field  the  thermometers  read  the  same  as  they 
did  at  the  start,  and  the  same  corrections  have  been  applied  throughout, 
when  working  at  the  results.  In  working  out  the  altitudes  the  mean  readings 
for  sea-level,  for  the  month  of  the  year,  have  been  taken  from  the  charts 
off  tlie  “Climatological  Atlas  of  the  Russian  Empire”  published  in  St. 
Petersburg  in  1910.  The  temperatures  have  been  corrected  by  the  iso¬ 
thermal  charts  for  the  same  atlas.  Other  altitudes  were  taken  with  a 
clinometer  attached  to  the  folding  telescopic  alidade  (Reeves'  pattern  made 
by  Casella),  in  use  with  the  plane-table. 


SOME  ROUGH  “WAR”  NOTES." 

By  Professor  L.  W.  LYDE. 

These  rough  and  hastily  compiled  Notes  are  an  attempt  to  answer  a 
request  for  an  article — to  be  delivered  at  very  short  notice — giving  “a 
brief  and  clear  statement  of  the  geographical  cliaracteristics  of  the  various 
sections  of  the  field  of  war.”  As  I  have  very  little  military  knowledge, 
I  cannot  give  anything  which  will  be  a  real  guide  to  the  direct  bearing 
of  the  geographical  conditions  on  the  conduct  of  the  campaign;  and  I 
can  only  hope  that  this  very’  inadequate  substitute  for  such  knowledge 
may  serve  as  a  sort  of  introduction  to  more  detailed  articles  or  lectures 
which  may  be  arranged  for  early  in  the  new  ses.sion. 

Tlie  essential  scene  of  the  general  operations  lies,  of  course,  between 
lat.  45°  and  50°  N.,  i.e.  southwards  from  the  Dogger  Bank  and  Memel, 
and  northwards,  between  long.  0°  and  20°  E.,  from  Epinal,  Munich, 
Vienna,  and  Czernow'itz.  As  a  whole,  it  is  a  land  of  relatively  low  relief, 
allowing  easy  internal  communication  in  all  directions ;  ^ut  this  feature 
Ls  more  pronounced  north  of  the  main  line  of  jail  which  links  Liege  and 
Cologne  vvl  Magdeburg  with  Cracow  and  Lemlxirg.  Further,  the  fact  that 
the  ease  of  movement  depends  largely  on  rivers  that  drain  in  different 
directions  has  always  favoured  political  subdivisions  of  the  area — with 
the  result  that  the  German  Empire,  like  Austria-Hungary,  is  not  an  organic 
unit  racially,  temperamentally,  or  economically. 

Nationality  is  an  artificial  product,  and  must  ultimately  depend  on 
the  power  of  a  predominant  partner  to  attract  the  other  elements, — 
to  submerge  political,  religious,  linguistic,  and  other  diversities, — to  offer 
a  substantial  national  gain  for  the  diverse  sectional  self-denials.  The 


•  The  Editor  regrets  that  he  has  been  compelled  to  condense  somewhat  Professor 
Lvde’s  discussion  of  the  racial  aspect  of  the  subject. 
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predominant  partner  in  the  case  of  Germany  was  Prussia,  because  the 
largest  geographical  imit  m  the  area  is  the  Prussian  plain.  Here  imiformity 
of  structure  and  relief,  of  climate  and  economic  occupation,  gave  Prussia 
every  facility  for  establishing  a  single  political  unit,  founded  on  the 
infertile  Brandenburg  steppe  in  the  east,  but  financed  eventually  by  the 
fertile  lowlands  and  mineral-bearing  scarplands  of  the  west.  By  origin 
and  history  a  military  organization  was  necessarily  imposed  on  the  area, 
and  its  artificial  extension  involved  it  in  both  western  and  eastern 
European  problems.  Its  nucleus  was  an  expanse  of  barren  steppe,  able  to 
support  in  its  natural  state  only  a  very  sparse  population;  this  led  not 
only  to  all  sorts  of  limited  rights  of  inheritance,  but  also  to  the  ejection  of 
the  feeble  everywhere.  The  centrality,  too,  involved  a  great  mixture  of 
people;  and  the  main  elements  did  not  mix  on  terms  of  equality  or 
from  similar  stages  of  development;  and  such  unequal  matings  seem 
always  to  produce  a  type  lacking  in  personality,  and  therefore  funds* 
mentally  incapable  of  assimilating  other  peoples,  i.e.  incapable  of  imperial 
development.  The  males  were  largely  the  soldiery  of  robber  knights,  and 
the  females  were  largely  of  the  Wend  tjq)e — a  type  characterized  by 
will-less  docility.  The  best  quality  of  the  East  Prussians  was  taught 
them  by  their  harsh  climate  and  ungrateful  soil :  they  are  industrious 
and  economical,  and  have  learnt  to  organize  their  resources  to  the  utmost. 

This  Slavo-Teutonic  or  Teuto-Slavish  area  is  surrounded  by  a  series  of 
areas  of  higher  human  type ;  and  this  article  attempts  to  sketch  some  of 
the  typical  features,  physical  and  otherwise,  of  those  most  involved  in 
the  present  war. 

The  critical  area  in  France  is  the  north-eastern  quadrant  of  the  Paris 
basin,  for  the  approach  from  the  Burgundy  Gate  involves  the  Langres 
plateau,  a  bare  monotonous  platform  rising  to  over  1600  feet.  Once  in 
the  Seine  basin  there  is  the  same  succession  of  limestone  scarp,  chalk 
scarp,  and  Tertiary  flats  from  east  to  west  as  we  have  in  the  Thames  basin 
from  west  to  east ;  and  as  the  steep  scarp  always  faces  Germany,  it  has 
great  military  importance.  Sedan  and  Verdun,  Chalons  and  Troyes,  com¬ 
mand  gaps  in  the  limestone,  as  Laon  and  Soissons,  Rheims  and  Epernay, 
command  gaps  in  the  chalk.  The  basin  itself  is  devoid  of  marked  natural 
features,  its  valleys  being  wide  and  gentle,  and  its  streams  slow  and  of 
relatively  constant  volume — though  there  is  infinite  variety  of  local 
“  expression  ”  in  scarp  and  flat,  woodland  and  river.  Even  on  its 
eastern  margin,  where  a  spur  of  the  Langres  plateau  forms  the  so-called 
“Meuse  Hills”  water-parting  between  the  Marne  and  Meuse,  gentle 
slopes  lead  from  a  height  of  only  1000  feet  to  the  valleys.  It  gives 
abundance  of  natural  positions,  especially  for  troops  in  open  order ; 
but  its  special  importance  is  as  carrying  the  “  Strassburg  road  ”  from 
Nancy  vid  Bar  le  Due  to  Chalons  and  the  “  Metz  road  ”  also  to  Bar  le 
Due.  With  the  advent  of  motor  transport  good  roads  have  acquired 
a  prime  value,  especially  now  that  an  Army  Corps  of  40,000  or  50,00«» 
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men  is  a  mere ’detail ;  and  the  roads  in  this  district  are  magnificent. 
Indeed,  Mr.  Hecht  considers  *  the  road  between  Chalons  and  Nancy  via  Toul 
one  of  the  finest  motor  roads  in  the  world.  To  the  north,  however,  the 
Argonne  forest  gives  some  very  awkward  country  west  of  Verdun — arid 
and  rough ;  but  its  famous  defiles  behind — or  in  front  of — Verdun,  Sedan, 
and  Stenay  have  lost  much  of  their  old  importance  since  the  forest  was 
felled  and  the  marshes  were  drained — the  drained  land  to-day  providing 
magnificent  pasture.  While  the  defiles  have  lost  some  of  their  importance, 
however,  the  roads  from  Verdun  and  Sedan  to  Treves  vid  Longuyon  have 
gained  a  new  importance,  a  fine  motor  road  running  along  the  brink  of 
the  scarp  overlooking  the  Chiers  valley  and  the  railway  to  Luxemburg. 
Similar  country  is  found  northwards  again  under  the  lee  of  the  Ardennes 
scarp,  skirted  on  the  north  by  the  route  past  Maubeuge  and  on  the  south 
by  that  joining  the  Aisne  at  Rethel  to  the  Meuse  at  Mezieres.  Between 
the  sea  and  the  Oise-Sambre  line  is  the  one  great  commercial  gateway  of 
France  by  land,  with  marked  similarity  of  soil  and  climate,  of  resources 
and  occupations,  on  both  sides  of  the  Franco -Belgian  frontier.  It  was, 
no  doubt,  a  wholesome  memory  of  Rfezonville  and  Gravelotte,  amongst 
a  score  of  other  names,  that  made  the  German  staff  so  anxious  to  avoid 
attacking  across  the  upper  Meuse.  This  is  all  the  more  likely  becau.se 
east  of  the  river  there  is  another  advanced  terrace  of  the  Vosges,  equally 
rugged  and  steep.  The  Lorraine  Gate  is,  therefore,  a  “  gate  ”  into  France 
only  when  compared  with  the  gateless  barriers  to  north  and  south  in  the 
forested  Ardennes  and  the  Vosges  proper. 

/Uong  all  the  eastern  part  of  this  area  the  rainy  season  is  now  setting 
in,  and  cyclonic  storms  will  bring  heavy  rains  during  the  next  two  months, 
especially  along  the  west  bank  of  the  Meuse.  This  will,  of  course,  affect 
health  as  well  as  transport ;  but  the  latter  is  specially  important  in  con¬ 
nection  with  the  commissariat.  The  huge  armies  of  to-day  can  no  longer 
“  live  on  the  country,”  and  no  supplies  worth  mentioning  can  be  collected 
except  in  the  neighbourhood  of  large  towns — another  reason  for  keeping 
to  great  trade-routes.  Under  such  circumstances  “  unknown  ”  industrial 
centres  like  Hirson,  with  good  railway  facilities,  make  perhaps  the  best 
sources  of  supply.  Other  places  which,  for  somewhat  similar  reasons, 
would  have  special  importance  would  include  such  towns  as  Vitry-le- 
Fran9oi8,  the  key  to  central  Champagne.  At  the  moment  of  writing, 
the  German  armies  are  already  withdrawing  eastward  from  Vitry,  and 
therefore  entering  the  marshy  wooded  plateau  of  Argonne.  Railw'ays 
here  run  only  more  or  less  north  and  south,  the  R^thel-Hirson  line  to  the 
west,  and  the  Verdun-Sedan  line  to  the  east  of  the  forest ;  and  a  few  days’ 
rain  will  convert  the  wooded  parts  into  a  semi-marsh  condition,  while  a 
fall  in  temperature  will  make  the  fagnes  moors  very  trying  to  underfed 
or  underclothed  troops. 

The  natural  features  of  the  upper  Meuse  valley  are  all  subordinate  to 
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the  20-mile  “  Meuse  line  ”  of  forts  between  Toul  and  Verdun ;  but  its 
narrow  valley  twists  between  the  forested  Argonne  heights  on  each  side, 
with  the  Verdun-Sedan  railway  hugging  it  on  the  left,  and  its  finest 
natural  battlefield,  perhaps,  round  the  “  isthmus  ”  of  the  peninsula  on 
which  Meziferes  stands.  Somewhat  the  same  is  true  of  the  upper 
Moselle,  w'here  again  the  “Moselle  line”  of  forts  commands  the  few 
lines  of  advance  from  upper  Alsace  via  the  Vosges,  and  so  deflects  a  west¬ 
ward  invasion  either  towards  Belfort  or  towards  the  open  gap  between 
Epinal  and  Toul.  The  tortuous  but  canal-like  river  can  be  crossed  any- 
where  in  the  first  half  of  its  course,  for  it  lacks  both  islands  and  lateral 
marshes ;  but,  though  navigable  to  the  Meurthe  confluence,  it  is  liable  to 
floods,  and  the  consequent  flood-lands  increase  alike  the  strength  and 
the  unhealthiness  of  Metz.  Movement  eastward  here  has  to  face  the 
broken,  wooded)  difficult  country  along  the  Saare,  with  such  strategic 
(centres  as  Saarlouis  and  Saarbruck ;  and  even  a  portion  of  the  fine,  broad 
road  from  Rheims  to  Metz  has,  east  of  St.  Menehoulde,  a  winding  and 
undulating  course,  every  mile  of  which.could  be  stubbornly  defended.  Its 
surface,  however,  is  likely  to  break  very  quickly  under  heavy  traffic  in 
autumn  rains ;  and  a  network  of  strategic  railways  can  be  commanded  on 
the  flank,  at  Saarburg,  by  advance  along  the  Luneville-Pfalzburg  road. 

In  all  this  area  the  only  good  frontier,  appropriate  to  modern  con¬ 
ditions  of  life,  is  the  Rhine.  With  its  island-fringed  banks  it  is  not  a  good 
military  front,  and  still  less  is  it  a  political  barrier ;  but  it  would  make 
a  good  political  frontier,  because  the  whole  population  from  Bavaria 
tlirough  Alsace  and  Luxemburg  to  Walloon  Belgium  is  of  a  single  general 
type — blessed  with  the  rounded  skull  inside  which  the  brain  seems  to 
have  perfect  freedom  of  development  in  all  directions.  Wherever  that  is 
found,  you  have  a  people  who  are  naturally  idealistic  and  individualistic, 
artists 'and  dreamers,  willing  to  fight — and  to  die — for  an  idea  such  as 
honour  or  freedom.  The  river  is  the  natural  line  of  least  resistance  to 
which  human  activities,  like  running  water,  gravitate ;  and  to  make  the 
river  the  frontier  would  be  using  the  best  geographical  means  of  drawing 
the  dwellers  on  its  banks  together.  Ancient  Alsace,  with  its  military 
points  of  vantage,  would  thus  become  a  natural  frontier  of  France,  but 
under  conditions  where,  we  may  hope,  its  military  merits  would  cease  to 
count,  except  so  far  as  they  imply  economic  possibilities  of  trade  and 
industry,  of  human  health  and  lovely  scenery. 

The  relation  of  the  Sambre  to  the  Oise  involves  Walloon  Belgium  in  the 
fortunes  of  Picardy  and  Champagne.  Physically  and  temperamentally, 
the  people  of  the  two  areas  are  akin,  but  their  occupations  present  a 
certain  difference,  for  the  dwellers  along  the  mineral-bearing  scarp  of  the 
Ardennes  are  specifically  miners ;  and  thus  a  new  element  has  to  be  taken 
into  account  in  one’s  judgment  of  what  they  will,  or  will  not,  do.  P'or 
the  miner  lives  a  life  of  strenuous  toil  and  constant  risk;  he  earns, 
therefore,  a  wage  l>eside  which  the  wages  of  his  neighlx)urs  sink  into 
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insignificance,  and  according  to  which  the  man  of  pick  and  spade  forms 
his  estimate  of  his  own  importance.  Accustomed  to  risk  his  life  every 
day  in  greatly  disturbed  and  contorted  strata,  where  the  seams  are  thin 
and  at  such  high  anglas  that  the  deep  working  is  both  difficult  and  very 
dangerous,  and  with  a  fine  opinion  of  himself,  he  is  always  virile,  stubborn, 
and  aggressive.  Whether  actually  as  miner  or  as  individualistic  peasant- 
proprietor,  he  is  a  type  greatly  to  be  encouraged ;  and  encouragement 
might  take  the  form  of  a  new  frontier.  At  present  the  line  runs  through 
a  densely  peopled  mining  area,  where  the  difficulty  of  drawing  it  led  to 
the  defining  of  a  neutral  Belgo- Prussian  area  in  the  Moresnet  commune. 
This  is  an  awkward  compromise  with  a  difficult  problem,  and  the  whole 
difficulty  would  be  solved  by  moving  the  frontier  eastward  so  as  to  give 
the  mining  population  political  posses.sion  of  the  whole  mineral-bearing 
scarp. 

Kven  apart  from  the  human  note,  recent  events  would  seem  to  confirm 
the  geographical  superiority  of  Liege  over  Namur.  The  Sambre,  though 
generally  a  deep  river,  is  fordable  in  several  places,  and  it  is  so  tortuous 
that  it  is  difficult  to  defend,  especially  from  the  south  bank,  which  is 
almost  always  commanded  by  the  north  bank.  Nor  is  the  Meuse 
soutli  of  Namur  really  more  important  than  the  Ourthe  south  of  Liege. 
Indeed,  ages  before  the  mineral  wealth  was  of  importance,  the  convergence 
of  the  Ourthe  and  Vesdre  on  the  Meuse  gorge  at  the  point  where  the 
Meuse  begins  to  work  north,  i.e.  off  the  direct  Aix  line  east  and  west, 
had  made  Liege  a  great  political  and  strategic  outpost  of  France.  West 
of  Namur  the  Stdieldt  basin  is  quite  open  in  all  directions,  and  there  is 
no  natural  position — nor  could  any  ordinary  artificial  position  be  devised 
— which  would  enable  a  small  force  to  resist  a  large  force  for  more  than 
a  day  or  two,  except  in  the  canal-netted  lowland  behind  the  dunes.  It 
is  such  a  position,  in  the  damp  lowlands  between  Scdieldt  and  Lys,  that 
makes  Lille  so  important.  The  great  line  of  battlefields  Iwtween  Lille 
Ki\d  Li^ge,  which  also  marks  roughly  the  division  between  Fleming  and 
Walloon,  marks  the  old  importance  of  the  series  of  undulations,  running 
north  and  south  at  right  angles  to  the  great  Paris-Cologne  road.  These 
collect  the  abundant  water  below  the  Ardennes  scarp,  and  send  it  in 
streams  more  or  less  “parallel”  with  one  another  to  the  great  apex  of 
the  Belgian  triangle  at  Antwerp,  the  morphological  centre  of  the  whole 
area.  The  approach  by  the  Dyle  made  Louvain  the  old  capital  of  the 
Dukes  of  Brabant,  as  that  by  the  Senne  has  made  Brussels  the  modern 
capital.  The  undulations  are  gentle,  often  crowned  with  clumps  of  trees ; 
the  clayey  soil  is  hard  and  dry  in  summer,  but  sticky  and  heavy  in 
autumn  and  winter ;  it  is  so  densely  peopled  that  it  is  traversed  by  good 
roads  and  railways  in  all  directions,  and  is  normally  well  supplied  with 
food-stuffs  and  other  means  of  supporting  a  large  army.  Modern 
transport  has  only  accentuated  its  facilities  for  easy  movement;  and 
as  the  river- valleys  all  converge  southwards  on  one  side  or  other  of 
No  1 V.— (JCIOBKR.  11*14.]  2  K 
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Maubeuge,  absolute  reliance  on  the  honest  neutrality  of  Belgium  was  the 
only  excuse  for  not  covering  the  French  frontier  with  defences  similar 
to  those  of  the  Meuse  and  the  Moselle  “  lines  ” — on  the  lines  laid  down  by 
Vauban,  and  to  minimize  the  evil  of  the  re-entering  angle  which  was  taken 
from  France  after  Waterloo,  and  which  isolates  Maubeuge  from  Givet. 

This  Belgian  frontier,  however,  is  in  itself,  i.e.  when  Belgian  neutrality  is 
maintained  and  respected,  of  no  importance  ;  and  this  is  true  as  far  south 
as  the  Argonne  so  long  as  the  neutrality  of  Luxemburg  is  maintained  and  ' 
respected — to  assure  which  the  whole  Ardennes  plateau,  with  its  woods 
and  bogs  and  ravines,  should  be  regarded  as  one,  and  be  in  no  way  con¬ 
nected  with  either  of  its  great  political  neighbours. 

Germany  is  essentially  a  military  country,  but  its  internal  divisions — 
ethnic,  political,  religious,  etc. —  mark  it  out  for  a  Confederation  of  Equals. 

Its  natural  development  was  at  least  twofold,  concerned  with  a  self- 
contained  Alpine  platform  in  the  south  and  an  exposed  coastal  lowland  j 
in  the  north ;  but  from  the  tenth  to  the  sixteenth  century  “  Germany,’’ 
as  the  heir  of  the  Roman  empire  and  longing  for  the  overlordship  of 
Europe  implied  in  its  inheritance,  developed  so  strongly  to  the  self- 
contained  south  that  she  never  became  the  heir  to  the  Hanseatic  League. 

In  this  connection  I  may  perhaps  be  allowed,  without  any  attempt  or  wish 
to  draw  unkind  inferences,  to  remind  readers  of  the  Journal  that  the 
increase  of  and  great  improvement  in  the  Belgian  army  and  its  defences 
in  recent  times  was  due  directly  to  the  construction  by  Germany,  in  time 
of  peace,  of  a  heavily  metalled  double-track  railway  for  miles  along  the  I 
Belgian  frontier.  “  Along  this  track  *  there  is  a  station  every  3  miles ;  and  I 
at  these  stations  there  is  sufficient  ‘  loop  ’  accommodation  to  allow  from 
half  a  dozen  to  a  dozen  long  troop  trains  to  be  side-tracked,  and — without 
blocking  the  through-traffic  on  the  main  line — from  6000  to  10,000  men 
to  be  detrained,  with  all  their  immediate  impedimenta.  In  each  case,  too, 
the  sidings  are  provided  with  high  platforms  and  all  other  necessary 
ap]taratus  for  detraining  horses,  guns,  and  wagons.  These  stations  arc 
close  to  the  admirable  roads  which  the  Belgians  have  run  through  the 
Ardennes  to  encourage  toprist  traffic.”  | 

iSomewhat  similar  conditions  exist,  and  are  reasonably  justified,  on  the  I 

eastern  frontier  of  Germany.  “  Over  and  above  all  this,  two  * — in  some  i 

places  three — separate,  but  parallel,  lines  of  railway,  capable  of  carrying  | 

the  heaviest  trains  at  a  high  speed,  run  all  along  the  frontier ;  and  this  ! 

is  justified  by  the  assertion  that  in  times  of  danger  offensive  measures  I 

may  be  the  best  form  of  defence.  Logically,  however,  this  assumes  that  E 

Russia  is  more  or  less  equally  well  equipped  for  delivering  troops  in  large  f 

masses  on  the  German  frontier — an  assumption  which  cannot  be  justified  I 

in  face  of  her  notorious  lack  of  proper  railway  facilities  even  for  ordinary  | 

purposes.  It  certainly  adds  a  piquancy  to  the  position  to  note  that  the  1 
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political  pressure  which  caused  the  change  of  railway  gauge  (which  theo¬ 
retically  takes  place  on  the  frontier),  to  be  moved  eastward  as  far  as 
Warsaw,  gives  Germany  the  strategic  and  economic  advantage  of  being 
able  to  run  right  across  the  frontier  from  all  her  internal  bases  without 
‘  break  of  bulk  ’  or  detraining.”  Russia  has  not  only  enormous  distances 
to  cover,  which  must  delay  mobiUzation ;  but  she  has  also  to  detrain,  and 
her  rolling-stock — unlike  the  Prussian — is  not  provided  with  adjustable 
wheels  capable  of  working  on  her  neighbour's  railways. 

The  German  position  in  the  North  Sea  also  demands  notice.  Its 
available  coastline  is  very  short,  but  the  interaction  of  strategic  and 
economic  factors  makes  a  positive  merit  of  its  shortness — offering,  thanks 
to  the  Kiel  Canal,  minimum  exposure  along  with  maximum  facilities  for 
concentration  on  interior  lines  that  cannot  be  reached  from  the  sea.  For 
the  shore-waters  are  so  shallow  that  navigation  even  in  times  of  peace 
is  very  far  from  safe,  dangerous  shoals  extending  seaward  20  miles  west 
of  the  mouth  of  the  Elbe,  and  thick  fog  being  a  normal  condition. 

\\’ith  the  old  Germanic  Confederation  dissolved,  and  Prussia  echeloned 
from  Metz  to  Memel  over  the  north  German  plain,  conditions  became 
favourable  for  a  certain  German  unity ;  but  there  are  many  factors 
which  suggest  that  the  unity  is  one  of  economic  interest  rather  than  of 
political  kinship,  quite  apart  from  the  fact  that  the  highland  region 
includes  three  Napoleonic  monarchies  which  have  been,  as  Napoleon 
intended  them  to  be,  essentially  anti-Prussian. 

For  instance,  the  Wescr  basin  is  obviously  a  “  loose  ”  unit.  As  a 
commercial  link  between  upper  and  lower  Germany,  it  is  unimportant ; 
as  a  military  link  between  Rhine  and  Elbe,  it  is  turned  by  the 
longitudinal  basin  of  the  Main ;  as  an  ethnic  link,  it  is  much  more  akin 
to  Denmark  than  to  the  Slavonized  Teutons  of  Prussia,  with  their  dense 
subject  population  of  Teutonized  Slavs,  or  to  the  Alpine  types  of  the 
south.  Its  tall  fair-headed  “  Longheads  ”  arc  of  very  pure  Nordic  type, 
with  very  strong  affection  for  their  Protestant  creed  and  a  characteris¬ 
tically  “  Viking  ”  preponderance  of  male  over  female  births — a  unique 
plienomenon  in  Germany.  A  Kingdom  of  Hanover  marching  with  Denmark 
OH  the  Eider  would  guarantee  to  the  Danes  and  their  neighbours  a  maxi¬ 
mum  of  friendly  relations  based  on  essential  similarity  of  human  type  and 
of  political  ideals. 

So,  in  the  east,  from  the  Mag)’ar  frontier  to  the  Baltic,  there  is  a  vast 
homogeneous  mass  of  Polish  people,  making  the  whole  of  the  Vistula 
basin,  alike  in  Germany  and  in  Russia,  essentially  Polish  and  pre- 
dominently  Roman  Catholic.  It  is  the  latter  fact  that  has  made  every 
attempt  to  extend  the  German  language  here  seem  to  the  people  an  attack 
on  their  religion. 

The  one  break  in  the  Slav  character  of  the  population  is  in  East 
Prussia,  which  is  essentially  Prussian.  It  is  also  essentially  a  virile  popu¬ 
lation,  though  scanty.  For  the  area  is  part  of  a  rough,  morainic,  lake- 
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strewn  plateau,  where  there  are  large  expanses  of  bog  and  barren  sand, 
and  where  fully  1  square  mile  in  every  6  is  covered  with  dense  forest — still 
Iiaunted  in  places  by  wolves.  The  w'hole  offers  an  intricate  maze  of  wood 
and  water,  with  a  “Russian”  climate  and  a  very  poor  soil;  and  the 
population  is  of  typical  forester  character,  brave  and  enduring,  lovers  of 
freedom  and  space,  and  therefore  more  individualistic  than  the  average 
Prussian.  A  sturdy  population  of  this  t\q)e,  reared  on  a  strategic  frontier, 
and  w'ith  all  its  critical  inter-lake  “  isthmuses  ”  fortified,  makes  a  fine  out¬ 
post  of  German  power.  It  rears,  however,  little  foodstuffs  except  rye  and 
potatoes,  Konigsberg  importing  more  grain  than  it  exports ;  and  it  is 
isolated  by  the  Slav  population  of  West  Prussia  and  Posen. 

West  Prussia,  on  the  contrary,  is  a  large  producer  of  foodstuffs, 
though  rye  and  potatoes  are  still  the  most  important;  and  it  has  a  very 
large  area  of  fine  pasture,  especially  well  suited  to  horses.  Geographically, 
the  railway  junctions  of  Dirschau  and  Graudenz  would  seem  to  be  more 
important  than  the  great  fortress  of  Thorn.  The  saturated  sub-soil  of  the 
V'istula  delta  makes  the  climate  damp  and  unhealthy,  while  the  weather  is 
relatively  changeable.  Posen  m  this  respect  is  even  worse,  consisting  very 
largely  of  a  labyrinth  of  swamps ;  and,  though  these  form  an  extra 
defence  to  the  fortress  of  Posen  city,  the  latter — on  a  narth-and-south 
reach  of  the  Oder — is  off  the  direct  line  of  movement  into  or  out  of 
Germany  as  far  as  Russia  is  concerned.  The  wide  sandy  plain  is  as 
favourable  for  the  movement  of  large  numbers  of  troops  as  the  rich  re¬ 
claimed  lands  are  productive  of  foodstuffs;  and,  wdtli  the  end  of  the 
October  rains,  it  becomes — from  the  Russian  point  of  view — an  area  of 
“  good  travelling.”  Even  in  October  the  whole  area  along  the  north  of  the 
Oder  from  Czenstochow'a  to  Berlin  is  normally  dry  and  calm. 

The  approach  to  this  Oder-bank  line  from  Galicia  is  relatively  easy  and 
good,  running  along  the  water-parting  between  the  Black  sea  and  the 
Baltic,  and  facilitated  for  both  economic  and  strategic  reasons.  The 
fertile  level  plateau  is  a  great  agricultural  land,  the  loess  round  Lemberg 
being  specially  productive ;  and  consequently  the  population  is  den.se 
(nearly  260  to  the  square  mile),  although  the  teeming  villages  ‘are  nearly 
always  hidden  in  “  cups  of  depression.”  The  strategic  frontier  is  reflected 
not  only  in  the  sites  of  these  villages,  but  also  in  the  provision  of  excep¬ 
tionally  good  transport  facilities,  an  outer  line  of  rail  running  tn’d  Tarnopol, 
Lemberg,  Jaroslav  and  Tarnow,  and  an  inner  line  running  via  Stanislav, 
Stryi,  Sanok  and  Sandec,  Przemysl  being  not  only  the  natural  centre  of 
the  whole  system,  but  also  the  portal  of  the  upper  Ssin  valley.  It  is, 
therefore,  vital  to  the  holding  of  the  Carpathians,  and  yet  cannot  be 
isolated  from  its  Polish  foreground.  All  possible  lines  of  movement  here 
for  large  armies  must  avoid  alike  the  river  troughs  (cut — in  the  dry 
climate — deep  down  into  the  old  platform)  and  the  riverine  marshes,  and 
for  an  enemy  to  be  driven  into  the  marshes  means  a  complete  isolation 
fiom  transport.  The  area  produces  large  quantities  of  foodstuffs,  though 
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tlu!  standard  of  civiliaition,  «*spet  ially  amongst  tlio  Russian  -  loving 
Ruthenians  of  the  Lemberg  section,  is  very  low ;  and  more  important 
still  are  the  rich  supplies  of  oil  found  east  of  the  Stryi-Lemberg  line, 
which  in  these  days  of  motor  transport  must  be  invaluable,  and  the  loss 
of  which  seems  likely  to  affect  materially  the  movements  of  Gernuin 
aviators. 

The  natural  objective  here  of  all  traffic,  whether  from  the  Black  sea 
and  the  Dneister  v'alley,  or  from  the  Adriatic  and  the  Moravian  Gate,  or 
from  the  Baltic  and  the  Vistula  v’alley,  is  Cracow,  in  a  region  of  dense 
Polish  population,  which  overlaps  on  to  the  great  mining  area  of  south¬ 
eastern  Silesia.  Here  is  a  typical  group  of  frontiersmen  and  miners,  but 
overwhelmingly  Slav  in  both  character  a!ul  sympathy;  and  the  Slav  pre- 
<lominance  is  found  all  over  the  jMior  land  along  the  right  bank  of  the  Oder 
to  within  sight  almost  of  Breslau.  .Vlong  the  left  bank  is«»ne  of  the  richest 
agricultural  regions  of  Germany,  able  to  feed  a  local  population  of  5,(K)G,0(K> 

largely  a  textile  population  in  the  Sudetic  valleys — and  yet  to  export 
wheat  and  rye. 

Within  the  rampart  of  the  Sudetes  is  the  “  Lozenge  of  Bohemia  ” — 
more  truly  than  Switzerland  “the  heart  of  Europe,”  alamt  equally  distant 
from  all  the  great  seas,  a  very  marked  physical  unit  isolated  by  the  best 
natural  lM)undaries,  and  yet  with  easy  access  to  those  .seas  and  their  hinter¬ 
lands  by  the  Saxon  and  Moravian,  the  Magyar  and  the  Austrian  Gates  a 
huge  Slav  fortress  from  which  an  army  can  be  thrown  in  any  direction. 
Towards  Bavaria  and  France  the  pass  of  Neumark  is  so  easy  that  it  has 
Iteen  the  scene  of  constant  fighting  ;  the  Erzgebirge  are  not  nearly  as  high 
as  they  are  generally  supposed  to  be — averaging  under  .3(»G0  feet,  and 
mining  villages  are  .scattered  even  along  their  crest ;  and  the  Nollendorf 
pass  turns  the  defiles  of  the  Elbe.  Though  of  min<u'  importance  for  ai\ 
offensive  towards  the  Danube  in  its  west-to-east  course,  Bohemia  is  of 
maximum  importance  in  all  the  other  directions,  especially  against  the 
lower  Elbe  ;  in  spite  of  Sadowa,  it  is  easily  defended  against  attack  from 
the  Prussian  side,  nor  can  it  be  turned  except  through  Moravia.  If  Slav 
forces  were  pressing  down  the  Oder  aiid  down  the  upper  Elbe  simul¬ 
taneously,  an  enemy  to  the  north  would  suffer  as  Napoleon  suffered  in 
181.3.  With  its  favourable  climate,  its  industrious  Slav  population,  its 
very  fertile  soil,  and  its  great  mineral  wealth,  it  is  a  fine  ba.se  of  supplies 
even  for  a  very  large  force. 

This  must  l)e  sp<(cially  the  case  if  F’rance  and  the  Bohemian  centre  are 
acting  together;  for,  though  South  Germany  has  positions  of  enormous 
natural  strength,  its  den.se  population  is  intimately  dependent — directly 
or  indirectly — on  commercial  supplies  of  nearly  all  necessities  (»f  life,  and 
paralysis  of  local  industries  must  mean  speedy  starvation.  Moreover, 
the  area  contains  the  two  great  longitudinal  basins  of  Central  Europe, 
those  of  the  Main  and  the  upper  Danula*,  with  the  Neckar  basin  opening 
a  highway  of  support  on  interior  lines  between  the  two.  The  Main  lays 
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open  Prussia  and  Saxony,  Bohemia  and  Bavaria ;  it  turns  alike  the  Weser 
and  the  lower  Rhine ;  it  has  even  a  psychological  value  as  isolating  the 
Alpine  peoples.  The  upper  Danube  plays  a  somewhat  similar  part, 
flowing  through  a  rich  country — with  few  obstacles  and  many  roads ; 
but  its  entrance — or  exit — vid  Ulm  is  exceedingly  strong,  especially  as 
even  combined  turning  movements  by  Neckar  and  Main  only  arrive  at  the 
left  bank  of  the  Danube,  which  is  not  at  all  favourable  to  military 
operations. 

But  surely  in  this  area  other  con8ideration.s  may  be  pressed.  No 
doubt,  from  the  military  point  of  view  the  object  of  an  army  in  war  is  to 
crush  its  enemy  on  the  stricken  field  ;  but  to  the  Economic  Geographer, 
who  abhors  waste  of  all  sorts,  especially  waste  of  human  lives  and  fruitful 
land,  there  is  alternative  treatment  for  a  strictly  circum8cril)ed  area  su<  l\ 
as  this  between  the  Vosges  and  the  Bohemian  forest,  the  north  flank  of 
the  Main  and  the  south  flank  of  the  upper  Danube.  Close  its  access  to 
the  outer  world,  especially  by  the  lower  Rhine,  and  it  must  capitulate. 

In  the  wooded  transverse  defiles  of  the  Black  forest  or  on  the  stony 
scarp  of  the  Rauhe  Alps,  along  the  Kinzig  or  the  Murg,  there  are  infinite 
possibilities  for  an  heroic  people ;  and  the)’  have  been  used  in  a  hundred 
i-ampaigns,  such  as  those  of  Turenne  and  Condh,  Villars  and  Marlborough, 
Moreau  and  Jourdan.  But  this  land  of  scarp  and  plateau  and  valley  is 
occupied  by  a  finer  and  higher  type  of  people  than  is  found  over  the 
Brandenburg  steppe.  They  are  a  mixed  people  again,  e.g.  Slav’ish  to  the 
north-east  and  Frankish  to  the  north-west ;  but  the  mixing  elements, 
as  in  the  Hessian  highlands  farther  north,  were  at  similar  stages  of 
development,  and  mixed  on  equal  terms.  The  consequent  blend  w’as 
not  at  all  of  a  “  mongrel  ”  character,  but  a  virile  cross-breed — all  the 
better  for  having  as  its  base  the  old  Alpine  type  which  survived  Odoaccr, 
and  which  seems  to  be  now  the  nearest  approximation  to  the  original 
stock  that  found  its  highest  expression  in  the  ancient  Greeks.  These  are 
the  artists  and  idealists  to  whom  the  Prussian  originally  seemed  to  b<* 
such  a  godsend,  because  they  realized — with  a  fine  humility  and  a  non- 
Prussian  sense  of  humour — that  their  own  excessive  individualism  made 
them  somewhat  impotent  politically.  In  this  respect,  however,  they 
underrated  themselves,  for  the  economic  unification  of  Germany  was  an 
accomplished  fact  liefore  1848,  and  the  political  unification  would  have 
followed  naturally  but  for  Prussia ;  and  they  remain  as  the  highest  human 
type  in  the  empire. 

Next  to  them  come  the  people  of  the  wooded  Hessian  highland,  which 
may  be  called  the  race-home  of  the  best  type  of  really  German  people. 
Here  we  find  a  true  German  type — mainly  Teutonic,  largely  individualistic, 
essentially  burgher — which  has  always  held  the  balance  between  north 
and  south,  between  west  and  east.  Here,  naturally,  w’e  find  the  typically 
German  industries,  e.g.  the  admirable  German  cartography — inaccurate 
only  when  it  follows  the  Prussian  Staff  maps,  as  in  their  deliberate 
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niis  .rawing  of  the  Dutch  frontier  on  the  Dollart  (sheet  172  of  Staff  map, 
1911);  and  here  is  a  characteristic  German  physique — intermediate  in 
height  and  head-form,  the  mixture  of  race  in  this  great  commercial  form 
being  betrayed  by  the  disharmony  between  the  long  Nordic  face  and  the 
round  Alpine  skull,  as  well  as  by  the  compromise  between  the  imaginative 

Iindividu^ism  of  the  south-west  ami  the  dour  orderliness  of  the  north-east. 
The  Great  Ice  Age  left  visible  traces  of  itself  all  over  the  northern 
pLiin,  especially  in  large  areas  of  morainic  lakes  and  in  long  lines  of 
morainic  hills  running  parallel  with  the  Baltic,  coast.  But  vast  open 
spaces  of  heath  and  moor,  of  sandy  steppe  and  fertile  “  carse,”  gave  ex- 
1  ceptional  opportunities  for  the  development  and  organization  of  agri- 

i  cultural  and  engineering  science;  and  the  result  is  a  land  of  easy  transport 

and  ac({uired  fertility  focussed  on  Berlin.  But  in  spite  of  agricultural 
science  and  the  spread  of  railways,  the  plain  has  neither  the  fertility  nor 
the  necessary  lalmur  to  feed  itself;  and,  if  access  to  outside  markets  is 
cut  off.  Silesia  and  the  province  of  Sa.\0!iy  will  do  little  more  than  feed 
themselves.  The  Rhineland  is  even  in  a  worse  position,  for  though  its 
northern  lowland  and  its  river  valleys  are  exceedingly  fertile,  they  are 
used  less  for  necessaries  than  for  such  luxuries  as  hops  and  tobacco,  fruit 
and  wine  ;  and  exclusion  from  the  lower  Rhine  means  immediate  starva¬ 
tion  to  the  .3,000,()(X)  persons  grouped  on  and  round  the  Ruhr  coalfield. 

This,  of  course,  assumes  that  they  are  also  cut  off  from  the  (much  less 
important)  middle  Danube.  The  nucleus  here  is  the  natural  unit  of  the 
Hungarian  lowland,  surrounded  by  forested  mountains.  Round  this  a 
variety  of  areas,  profoundly  heterogeneous  in  relief  and  racial  elements, 
shows  a  corresponding  variety  of  climate  and  occupation,  and  therefore  of 
economic  and  political  interests,  complicated  by  the  bitter  antagonism 
b«*tween  a  Christianity  based  on  Roman  Law  and  a  Christianity  based  on 
(rrcek  Philosophy.  The  finest  type  here — physically  and  racially,  politi¬ 
cally  and  economically — is  the  Magyar,  neither  Roman  nor  Greek,  but 
Protestant,  and  dominant  by  his  central  position  as  well  as  by  character 
and  type.  It  always  must  seem  intensely  significant,  however,  that  the 
title  of  the  empire  ignores  the  .^ass  of  the  population,  who  are  devoted  to 
their  Greek  Church,  and  only  recognizes  the  Austrian  adherents  of  Rome 
and  the  Hungarian  Protestants. 

The  latter  are  just  as  much  the  finest  type  in  this  region  north  of  the 
Danube  as  the  Bulgarians  are  south  of  it ;  and  the  world  cannot  afford 
to  ignore  or  handicap  its  finest  types.  Both  are  of  Asiatic  origin,  but 
both  have  assimilated  all  that  is  best  in  their  western  environment.  In 
Hungary  the  large  proportion  of  steppe,  the  small  proportion  of  forest, 
the  lack  of  stone,  even  the  seasonal  changes  of  climate,  have  helped  to 
make  the  Magyar  nobleman  less  self-sufficient,  less  exclusive,  and  less 
aggressive  than  the  Austrian  nobleman ;  and  the  same  conditions  and 
their  influence  on  the  nobles  have  helped  to  make  the  Magyar  peasant 
more  self-reliant,  more  loyal,  more  sympathetic  than  the  Austrian  peasant.  , 
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During  the  last  thirty  years  Prussian  methods  and  ideals  have  somewhat 
modified  things,  but  the  adverse  influence  has  scarcely  affected  the  nation 
as  a  whole.'  The  Bulgarians  have  had  to  fight  a  harder  battle  because  of 
the  ignorance,  insecurity,  and  poverty  involved  in  their  long  servitude  to 
Turkey ;  but  they  pursue  national  aims  with  Mongol  tenacity,  and  turn 
their  Slav  genius  for  combination  to  all  forms  of  industry.  As  a  democracy 
of  patient  and  persevering  individualists,  they — like  the  Magyars — only 
need  a  fair  field  and  no  favour  to  outlast  and  outclass  all  their  rivals. 


MAI»S  OF  THE  SEAT  OF  WAR. 

A  list  of  official  and  other  maps  of  the  regions  involved  in  the  war 
is  appended.  Most  of  these  maps  are  now  being  exhibited  in  the 
Society’s  Map  Room. 


I 


Maps  ok  thk  Wksthux  Wak  .\itEA 


Skeleton  Map  of  Western  Europe.  Scale  1  :  r»tM»,O0o.  London;  Compiled  .anil 
drawn  at  the  Society’s  liouse  under  the  direction  of  tlie  (icographieal  Section, 
General  Staff,  War  Office.  1914.  6  sheets.  Price  Is.  each. 

Belgium  and  the  North-East  of  France.  Scale  1:  3HO,l(iO.  London:  Geo¬ 
graphical  Section,  General  Staff,  War  Office,  IIMO.  Price  2s.  M.  net. 

Carte  de  la  FrontiSrc  Nord-Est  de  la  France.  Par  le  Colonel  Frater.  Seale 
1 :  S(U,000.  Paris :  Chapelot  &  Cie.,  1914.  iViVe  3s.  (W. 

The  Seat  of  War  in  Belgium.  Scale  1  :  iW0,l(!0.  London:  Edward  Stanford, 
Ltd.,  1914.  Price  5s. 

The  Seat  of  War  in  France.  Scale  I:  1,146,480.  London:  Edward  SUnford, 
Ltd.,  1914.  Price  2s.  C,d. 

The  Franco-Gennan  Frontier  and  Western  Germany.  Scale  1  :  1,I4<I,4S(I. 
London:  Edward  Stanford,  Ltd.,  I!tl4.  Price  5s. 

Bartholomew’s  Reduced  Survey  Map  of  North-Eastern  France,  Ihdginm,  and  the 
Rhine.  Scale  1 :  1,0<H»,(MX(.  Edinburgh:  John  Bartholomew  iV:  Co.,  [1914]. 
J’rice  3s.  net. 

Maps  of  the  Eastekx  Wah  Auea. 

Skeleton  Map  of  Central  Europe.  Scale  1:750,(XK).  London:  Geographical 
Section,  General  Staff,  War  Office,  l!tl4.  (»  sheets.  Price  Is.  each. 

(.'arte  llypsometriqne  de  la  partie  oecidentale  de  la  Russie  d’Europe  et  des 
regions  limitrophes  tie  I’AHemagne,  de  I’Autriche-Hongi'ie  et  de  la  I’oiimanie.  Par 
le  Lieut. -General  Alexis  de  Tillo.  Scale  1  :  1,680,000.  4  sheets.  St.  Petershnrg: 
A.  Ilyin,  1896. 

Karte  des  Deutschen  Reichs  im  Massstah  1  :  500,000  unter  Itedaktion  von  l*r. 
Vogel  ausgefuhrt  in  Justus  Perthes’  Geographischen  Anstalt  in  Gotha.  27  sheets. 
l!K)7.  (New  edition  in  progi’ess.) 

Andree’s  grosser  Handatlas.  Sechste  Auflage.  Sheets:  45  46.  West-  mnl 
Gstpreussen,  1 : 1,000, (HK);  46-49,  Pommern  and  Posen.  1  :  l,(K)0,(KNi;  51-;VJ, 
Schlesien,  1:750,000;  140  141,  Westrussland,  nordlicher  Teil,  l:2,000,00u; 
142-143,  Westrussland,  sudlichcr  Teil,  1  : 2,0<iO,0(Kl.  Bielefeld  and  Leipzig': 
Velhagen  and  Klasing,  1914. 
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(iOVKIFNMKNT  SURVEY  MAI’S  OK  CENTRAL  EUROPE. 

Ckxtb.vi.  Entoi'K. 

CJeneralkarto  von  .Mittel-f^urojia.  Scale  1  :  200,000.  Vienna:  l\.  n.  1\.  Militiir- 
"cograpliischcs  Institut, 

Generalkarte  von  Central-Eiiropa.  Scale  1  :  .‘J0tl,(KK».  Vienna  :  K.  ii.  K.  Militiir- 
^'cographischea  Institut. 

Uebersichtskarte  von  Mitteleuropa.  Scale  1  :  300, OoO.  Rerlin :  K.  I’renss. 
I.andesaufnalime. 

Uebersichtskarte  von  Mittel-Europa.  Scale  1:  T.WjOOO.  Vienna:  K.  n.  K. 
M  ilitarj'eopfraphisches  I  nst  itut. 

.XlSTlUA-IIrSO  AUY. 

Specialkarte  »lcr  Oc.stcrrcicliisch-l’n"arisclien  Monarchic.  Scale  1  :  73.(10(1. 
Vienna  :  K.  ii.  K.  Militiiri;eo'rraplii8che>  Institut. 

I)ie  Oesterreichisch-F'nitarische  .Monarchic.  Scale  1  :  ;((M(.(MM».  Vienna:  K.n.  K. 
.Militiinjeoeraiihischcs  Institut,  1011.  (>  sheets. 

ItK(.<:ii'.\(. 

( 'arte  (Ic  la  Beleiqne.  Scales  1  :  40,0(Kl  72  sheets);  1  :  l(Mt,(MMt  (2(1  sheets); 
1  :  1C)0.0(HI  ((>  sheets).  Rnissels  :  Institute  Carto^'rapliiqnc  .Militaire. 

Kkanck. 

Carte  lie  France.  Scale  1  :  30,0(N».  Paris:  Service  (leographiijno  ile  IWrirn'e. 
Carte  de  la  France.  Scale  1  :  1((0,000.  Paris:  Ministre  de  rinterienr. 

Carte  de  Fiance.  Scale  1  :  200,(K)O.  Paris:  Service  (Scoerapbique  de  r.Xrnice. 
('arte  de  f' ranee.  Scale  1  :  .320, (•**<••  Paris:  Iti'pot  de  la  (liierrc. 

Carte  de  la  France.  Scale  1  :  rSHl.tMKi.  Paris:  Service  ( Jcoirraphiqne  de 
I’A  rniec. 

(il';iiMANV. 

Karte  des  Ocutsclien  Reiches.  Scale  1  :  l(K(,0(M(.  P.erlin  :  l\.  Prenssischen 
Landesanrnahnie. 

Hul.(,ANI). 

Chroino-Topo^O'dl'hische  Kaart  van  bet  Koninkrijk  der  Xcderlanden.  Scale 
I :  bO.tMMl.  Copenha^'eii :  Topographical  Ilnrean. 

Itai.y. 

Carta  To|iografica  del  Regno  d'ltalia.  Scale  1:  l(K(,0CKt.  Florence:  Istitnto 
(ieogratico  .Militare. 

Carta  Corografica  Ipsoinetriea  del  Regno  d'ltalia  e  delle  regioni  adiacenti. 
Scale  1  :  .5(K(,00o.  Florence:  Istitnto  (ieogratico  Militare. 

Rissia. 

Special  Map  of  European  Russia.  Scale  1  :  420,0(K).  St.  Petei-sbnrg:  Military 
Topographical  Department. 

POLITICAL  .MAPS  OF  EUROPE. 

Stanford’s  Library  Map  of  Europe.  Scale  1  :  .‘1,220,177.  4  sheets.  London: 
Edward  Stanford,  Ltd.  (1912  edition  with  Balkan  boundaries  coiTected.)  iVice  .35s. 

Bacon’s  Library  Map  of  Einopc.  Scale  1  :  4,(X)0,000.  4  sheets.  London  ;  O. 

W.  Bacon  &  Co.,  Ltd.,  1912.  I' rice  12.v. 
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Stanford’s  New  Map  of  the  Greater  Tart  of  Europe  extending  from  Moscow  to 
tlte  Atlantic  and  from  the  Gulf  of  Bothnia  to  the  Mediterranean  Scale  1 :  3,220,177. 
2  sheets.  London :  Edward  Stanford,  Ltd.  (1906  edition  with  Balkan  boundaries 
corrected.)  Price  21*. 

Stanford’s  Map  of  Central  and  Eastern  Europe  showing  the  International 
Frontiers.  Scale  1 :  .3,220,177.  London:  Edward  Stanford,  Ltd.,  1914.  Price 'm. 

General  Map  showing  European  Frontiers.  1914.  Edinburgh:  John  Bartholom»  w 
&  Co..  1914.  Price  2s.  net. 


REVIEWS. 

EUROPE. 

‘The  Odd  Man  in  Malta.’  By  John  Wignaoourt.  (London:  Cha]>inan  & 
Hall.  1914.  P)>.  280.  Illustrations.  Is.  6d.  net.)  The  matter  of  this  book 

accords  well  w'ith  its  title;  it  is  a  fortuitous  collection  of  brief  essays  on 
“  Things  Maltese.”  3’here  is  hardly  a  feature  or  pha.se  of  Maltese  life  which 
the  author  does  not  di.scuss.  He  treats  of  the  people,  language,  local  industries, 
amusements,  excursions,  churches,  vehicles,  antiquities,  servants,  hotels,  etc., 
and  even  devotes  a  whole  chapter  to  “  Bells,  yells,  and  smells.”  The  treatment 
is  undeniably  scrap|)y,  if  entertaining,  but  the  author’s  knowledge  of  Malta  Is 
so  extensive  and  peculiar  that  the  reader  learns,  almost  in  spite  of  himself, 
more  about  the  island  than  nine  out  of  ten  winter  visitors. 

ASIA. 

The  Central  Himalaya. 

‘  Kulu  and  T.ahoul.’  By  Lieut.-Col.  the  Hon.  C.  G.  Bruce,  m.v.o.  London:  Edward 
.4rnold.  1914. 

Colonel  Bruce  knows  from  personal  exjKirience  more  about  the  Himalaya  than 
any  other  living  man.  He  has  explored  the  Khargan,  the  Karakoram,  the 
Niinkun  ranges,  Kuraaon,  Gharwal,  and  now'  also  the  mountains  of  Kulu  and 
Lahoul,  which  many  persons  know  from  afar  off  as  a  white  wall,  remotely 
visible  from  Simla.  Ho  pretends  to  care  little  about  surveys  and  sciences,  but, 
in  fact,  he  cares  very  much  at  all  events  about  topographical  facts,  and  where 
he  has  been  and  told  of  his  going  there  another  can  follow  without  doubt  or 
confusion.  Ho  has  a  habit  of  meeting  with  physical  misfortune  which  might 
prove  more  serious  to  a  less  powerfully  built  man,  and  his  ill  luck  was  not 
absent  on  this  journey  also— merely  a  dislocated  shoulder  this  time,  which 
woidd  have  sent  most  men  home,  but  a  few  weeks  later  he  is  climbing  once 
more.  An  unstudied  vital  narrative,  he  writes ;  dotted  about  with  vivid 
phrases.  The  intense  savageness  of  Zaskar,  he  says,  “  attracted  me ;  there 
seemed  to  be  nothing  dull  in  its  outlook  nor  tamo  in  its  desolation.”  It  Is  a 
pity  that  he  should  borrow  names  from  the  Alps,  but  Todd’s  Giant  is  good  and 
should  stick,  but  not,  one  hopes,  the  Solang  Weisshorn.  Everywhere  the 
strenuous,  joyous,  mountain-loving,  entirely  human  personaUty  of  the  writer 
comes  plainly  forth  from  his  pen,  so  that  the  book  is  delightful  to  read  from 
end  to  end.  Besides,  he  has  an  experienced  and  sensitive  eye  for  scenery,  and 
when  he  passes  from  one  kind  of  region  to  another  he  carries  the  reader  vividly 
through  the  change.  The  great  features  all  stand  out,  the  rich  valleys,  the 
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mighty  rock  walls,  tho  high  pastures,  the  deserts — and  then  the  mountains  are 
not  mere  protuberances,  but  individual  things,  each  with  its  own  character, 
clearly  distinguished  one  from  another.  It  is  only  with  points  of  the  compass 
that  he  is  a  little  vague— by  omission,  not  inaccuracy,  the  common  fault  of 
travellers.  The  charm  of  Kulu,  the  impressive  desolation  of  I.ahoul,  these  are 
the  main  impressions  a  reader  carries  away  from  this  book.  He  also  derives  a 
lively  impression  of  tho  {leople ;  and  the  final  chapter,  contributed  by  Mrs. 
Bruce,  with  its  appreciation  of  the  flowers,  the  local  life,  the  smaller  beauties 
of  every  day,  rounds  off  the  book  with  a  pleasing  feminine  note.  Captain 
Todd’s  chapter,  entitled  “  Some  History  and  Folk-lore,”  is  also  a  welcome 
addition  to  a  useful  and  delightful  volume,  which  is  illustrated  by  good  and 
triilv  illustrative  photograph-s. 

M.  C. 


1  Thk  Tibetan  Borderlands  of  China. 

‘  .\u  Yunnan  et  dans  le  Massif  du  Kin-ho."  By  Dr.  K.  IjCgendre.  l*a'-is.  I’lou, 
Nourrit  &  Cie.  1913. 

Dr.  Legendi-e  hiul  alieivdy  made  him.self  well  known  by  his  explorations  in 

I  West  Sechuen,  and  more  especially  by  his  t  ravels  in  the  I>)lo  country  when,  in 
1910,  he  received  instructions  from  his  Government  to  proceed  again  to  Western 
China.  His  mission  was  direct <“d  to  carry  out  studies  both  geographical  and 
Commercial,  including  ob.servations  on  Chinese  sericultim*.  and  also  to  obtain 
documents  and  copies  of  inscriptions  to  throw  light  on  the  interesting  peoples 
who  have  hitherto  either  wholly  or  in  part  resisted  the  influences  of  Chine.se 
civilization.  Accompanied  by  Captain  Noiret  and  Lieut.  Dessirier,  he  left  Yunnan 
Fii  in  November,  1910,  and  took  a  north-west  route  to  the  spot  where  the 
Tso-ling  river  joins  the  Yangt.se  south  of  lat.  28°.  From  there  he  made  a 
series  of  excursions  east  and  west  across  country  left  blank  in  Cai)tain  Ryder’s 
map  (Royal  Ge/)graphical  Journal,  February,  191.3)  and  unvdsited  by  Leclen!.’" 

I  The  journeys  included  a  visit  to  the  salt  works  at  Pri-yen-ching.  His 
description  of  the  colossal  corruption,  official  and  other,  under  which  the  old 
system  was  worked  is  especially  interesting  from  the  light  thrown  upon  the 
difficulties  which  face  the  reforms  now  taking  place  in  the  collection  of  the 
salt  revenue. 

I  After  crossing  the  Yangtse,  Dr.  Legendre  struck  north  to  the  valley  of  the 

Ngan-ning  river  and  made  several  attempts  to  enter  the  Lolo  country,  most 
of  which  were  foiled  by  Chinese  officials,  who  sent  troo|)s  to  stop  his  way.  An 
excursion  to  Chengfu  was  followed  by  detailed  exploration  of  the  country 
south  of  a  line  drawn  from  Ya-chou  to  Tachien-lu  to  the  28th  parallel, 
j  1'here  Lieut.  Dessiiier  separately  undeitook  the  survey  of  the  great  bend  made 

1  t)y  the  Yalung,  first  discovered  by  Dr.  Logan  Jack.  The  precipitous  nature  of 

■  the  country  made  his  task  the  more  difficult  and  nearly  cost  him  his  life,  which 

i  he  probably  owes  to  the  devotion  of  his  friend,  who  found  him  after  he  had 

been  three  days  unconscious. 

-  This  pait  of  China  excited  in  Legendre,  as  in  all  other  Europeans  w  ho  have 

touched  it,  the  deepest  admiration  for  its  beauties.  The  wealth  of  vegetation, 
park-like  valleys,  beautifully  pluinaged  birds,  and  glorious  views  of  snow-clad 
ranges  as  .seen  from  heights  of  from  10,000  to  16,000  feet,  are  described  with  an 

*  Details  as  to  various  journeys  of  Dr.  Legendre  and  his  companions  were  given 
in  the  Journal,  vols.  39,  pp.  72,  280  ;  41,  p.  384. 
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<mt Kuxiasm  which  almost  drives  out  of  sight  the  toils  endured  in  mounting  pass 
after  pass  in  traverses  at  right  angles  to  the  line  of  the  mountains. 

Unfortunately  the  journey  ended  at  the  time  w'hen  Seohuen  was  in  the 
throes  of  the  revolution  against  Manchu  Government,  and  an  attack  nevde 
upon  the  exiiodition,  when  its  dangers  seemed  all  at  an  end.  occasioned  the 
loss  of  almost  all  the  collections,  notes  and  surveys.  The  travellers  themselves 
were  badly  wounded,  and  one  of  the  party,  an  Annamese  boy,  to  whom  the 
volume  is  dedicated,  was  killed.  It  is  presumably  owing  to  these  losses  that 
the  map  descriptive  of  the  country  is  very  imperfect,  and  makes  it  extremely 
difficult  to  recognize  the  routes  followed.  The  “  Kinho”  is  not  marked  as 
such  on  the  map,  but  is  presumably  the  Yalung  river. 

The  volume  is  very  biightly  written  and  contains  a  great  numl)er  of 
ivflections  on  Chinese  characteristies.  It  is  sonu'what  of  a  surprise  to  litid 
how  unfavourably  Chinese  colonists  are  compan-d  with  the  natives  of  the 
legion,  whos(‘  buildings,  surroundings,  and  farming  aptitude  stand  out  in  great 
contrast  to  the  ruin  wrought  in  the  forests  by  the  petty  agriculture  of  the 
Chine.s(‘.  Interc'sting  lemarks  on  the  native  trilx^s  and  their  customs  are 
scattered  throughout  the  book  and  thrown  into  some  shape  in  the  Appendix. 

W.  H.  Carles. 


‘  Pepys  of  Mogul  India.’  Translated  by  William  Irvine.  (London:  John 
.Murray.  1913.  Pp.  x.,  310.  10.s.  (id.  net.)  This  is  an  abridgment  of  Niccolo 

Manucci’s  famous  ‘  Storia  do  .Mogor,’  of  which  an  English  version  was  published 
in  1!K17.  The  work  of  conden' ing  the  tour  bulky  volumes  of  the  original  edition 
has  l)e(-n  admirably  done  by  Miss  M.  L.  Irvine,  who  has  produced  a  ^lopular 
work,  while  n-taining  the  distinctive  features  c>f  Manucci’s  lengthy  autobiography. 
The  selections  are  made'  with  discrimination  and  a  due  sense  of  pro]Kjrtion, 
while  the  continuity  of  the  narrative  of  Manucci’s  adventurous  life  is  not. 
sacrificed.  What  has  been  omitted  is  that  which  appeals  only  to  the  scholar 
and  the  historian,  such  as  the  history  of  the  interminable  disputes  between  the 
('apuchins  and  Jesuits.  In  short,  the  editor  of  this  abridgment  has  succeeded 
in  giving  a  true  and  vivid  picture  of  the  famous  adventurer  and  his  amazing 
career. 

‘  Pennell  of  the  Afghan  Frontier.’  By  Alice  M.  Pennell.  (London:  Service  & 
Co.  1914.  Pp.  xvi.,  464.  Maps  and  Illustralinns.  10.s.  (W.  net.)  This  volume 
forms  an  approiniate  and  complementary  work  to  Ui-.  Pennell’s  ‘  Among  the 
Wild  'I'libes  of  the  Afghan  Frontier,’  published  by  the  doctor  a  few  years  ago. 
The  prt'.smit  book,  though  full  of  intere.sting  incidents  regaiding  the  frontier 
tribesmen,  partakes  mom  of  the  nature  of  a  biographical  sketch  of  the  author, 
and  shows  strikingly  how  his  example  and  enthusiasm  as  a  medical  missionary 
iivspircd  both  his  English  friends  and  his  native  converts,  pupils,  and  followers. 
He  was  only  twenty  years  on  the  frontier,  and  died  at  the  early  age  of  forty-four. 
As  Lord  Roberts  remarks,  Pennell’s  fame  as  a  ])hysician  and  surgeon  spread  far 
and  wide,  and  during  one  year  in  the  Bannu  hospital  .34,000  ca-ses  were  dealt 
with,  and  1665  of  these  were  admitted  to  the  wards.  In  the  same  year  300(1 
operations  were  j)erformed  by  four  qualified  medical  men  (two  British  and  two 
Indian)  and  one  qualified  medical  woman,  figures  which  give  some  striking  idea 
of  the  magnitude  and  importance  of  the  work  of  the  organization  and  execution 
of  which  Dr.  Pennell  was  ies|>onsible.  The  profits  of  the  present  work,  which 
has  Is'en  written  by  Miss  Pennell,  as  well  as  those  of  ‘Among  the  Wild  Trils's 
of  the  Afghan  Frontiei',’  will  be  devoted  to  the  Afghan  Medical  Mission. 


AFRICA. 

'I’kipoli. 

‘The  New  Tri|K)li,  and  what  I  saw  in  the  Hinterland.’  B_\  Kthel  Biaiiii. 
(Lundon:  Fisher  Unwin.  1914.  Pp.  :K)2.  llluslralionit.  10«.  tk/.  net.)  This 
book  eontrasts  agreeabh'  with  some  of  the  rather  dr\'  topieal  literatiiie  that  has 
been  evolved  by  the  recent  con<iue.st  of  Tripoli  by  It  ah  .  The  authoiess  has 
taken  pains  to  consult  all  the  authorities  she  could  possibh  search  out,  es|  eeially 
the  Italian  governor,  residents,  and  other  ottieiah,  and  the  ivsult  is  that  we  aio 
presi-nted  with  a  remarkabh  varied  and  pictuies(iue  naiiative  of  Tripoli,  its 
|;eople,  and  entourage.  The  ])ublic  works,  improvements,  water  supply,  diain- 

hospitals,  and  railways  tell  a  particularly  gratifxing  tab-,  and  it  Ls  intere.st- 
ing  to  learn  that  the-  Italians  have  planned  lines  for  the  eventual  transb^rmatioa 
of  Tripoli  into  a  very  b<aiitifnl  city,  keeping  intact  the  pieture.s<pH“  native 
(luarters.  and  gradually  evolving  a  European  town  whieh  slioukl  in  time  become 
iv  delightful  winter  resort  for  which  the  place  and  climate  are  eminently  fitted. 

AMERICA. 

The  Selkikks. 

•Mountaineering  and  E.\ploration  in  the  Selkirks.’  By  Howard  Palmer.  New  York 
and  London  :  0.  1’.  Putnam’s  Sons.  1911. 

The  Selkirk  system,  as  Is  recognized  by  the  author  of  this  voliinie,  e.xtends 
from  th('  Big  Bend  of  the  Columbia  river  on  the  o2nd  parallel  to  the  tSth 
paiallel,  but  truly  aljime  conditions  are  conlined  Ui  the  northern  Itkt  miles (jf  the 
range,  and  it  is  to  this  portion  that  the  author  le.stricts  hiimelf.  This  section 
may  be  further  conveniently  divided  into  a  northern  and  southern  portion  bv 
the  Canadian  Pacific  railway  wliich  cro.sses  the  range  from  Beavermouth 
to  lievelstoke.  Though  not  so  lofty  as  the  Rocky  mountains  the  piicipi- 
tation  is  far  gi-eater;  hence  the  greater  development  of  glaciers  on  the 
Si-lkirks,  and  the  far  dens»*r  vegetation  whieh  puts  out  of  question  the  horse 
transport  available  in  the  Rockies. 

The  author,  who  is  already  known  to  readers  of  the  Gtographical  Jonrml, 
was  exceedingly  fortunate  in  his  two  crjinpanions.  Profs.  F,  W.  D.  Holway  and 
F.  K.  Butters.  As  a  rule  the  three  climix'rs  were  their  own  gukh's  and  their 
own  transport.  Now  the  labour  ot  packing  loads  and  all  .supplies  have  to  be 
carried  on  the  back — through  the  heavy  tangle  of  a  Selkirk  forest  is  more  .severe 
than  even  carrying  those  same  loads  up  a  mountain,  and  it  is  a  very  remarkable 
testimony  to  the  ability  and  adaptability  of  the  author  and  his  companions 
that  under  such  circumstances  they  accomplishetl  any  work  at  all  of  a  scientific 
character.  Yet  the  map  at  the  end  of  the  volume  is  the  first  attemjrt  at  a 
tojrographical  survey  of  the  highest  group  of  the  Sr  lkirk  range,  and  covers  about 
:{IH)  square  miles  of  practically  new  ground.  The  author  nob's  that  three  of 
the  highest  had  been  previously  triangulated  by  Canadian  surveyors.  Indeed,  it 
is  pleasant  to  find  that  nowhere  in  the  volume  are  any  ixrsonal  “claims”  put 
forth,  and  where  the  author  has  had  any  pn-decessors  their  achieveinents  are 
duly  acknowledged.  Furthermore,  the  vexed  question  of  nomenclature  has 
l)een  met  in  the  only  possible  way,  by  submission  to  the  <>iogra])hical  Board  of 
Canada,  whose  sanction  is  official. 

The  scope  of  this  volume  is  correctly  indicated  by  its  title.  It  is  a  ri'Cord 
of  vacation  tours.  But  though  the  author  disclaims  any  intention  of  attempt* 
ing  a  scientific  tieati.se,  he  and  his  eom[)unions  have  made  the  must  of  their 
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opportunities  in  this  direction,  as  is  evidenced  in  the  numerous  appendices,  that 
on  the  dura  by  Prof.  Butters  being  especially  valuable. 

The  book  is  conveniently  divided  into  three  parts.  Part  I.,  geographical  and 
liistorkal,  is  weloome,  for,  though  much  has  already  been  written  on  the  Selkii  ks, 
it  is  scattered  and  hard  to  come  by.  Part  11.  deals  with  mountain  asoents, 
many  of  them  new,  in  the  southern  section,  mostly  made  from  Glacier  House 
on  the  Canadian  Pacitio  railway,  and  with  this  Prof.  Holway’s  interesting  contri¬ 
bution  on  Mounts  Beaver  and  Duncan  (Appendix  K)  must  de  included.  Part 
Ill.  deals  with  the  northern  region.  Mount  Sir  Sandford  and  its  environs.  Here 
our  author  breaks  much  new'  ground,  and  reaches,  with  the  first  successful  ascent 
of  the  highest  peak  in  the  whole  range,  the  climax  of  interest  from  the  point  of 
view  of  the  mountaineer.  Mount  Sir  Sandford  had  already  resisted  several 
assaults  by  various  parties  of  capable  mountaineers,  and  it  cost  the  author  four 
separate  expeditions  and  numerous  unsuccessful  attempts  before,  with  Prof. 
Holway  and  the  Canadian  Pacific  railway  guides,  Budolph  Aemmcr  and  Edwai  d 
Feiiz,  junr.,  he  finally  attained  his  object.  The  whole  party  is  to  be  sincerely 
congratulated  on  their  achievement,  for  not  only  are  the  approaches  to  Mount 
Sir  Sandford  exasperatingly  difficult,  and  the  w’eather  in  its  neighbourhood  most 
uncertain,  but  the  mountain  itself  is  a  difficult  piece  of  work  judged  even  from 
an  Alpine  standard. 

The  book  is  by  far  the  best  yet  published  on  the  Selkirks,  and  we  can  pay 
Mr.  Palmer  no  higher  compliment  than  to  compare  it  with  Prof.  Coleman's 
delightful  volume  on  the  Rocky  .mountains,  those  sumiy  {)eaks  on  the  eastern 
horizon  to  which  the  tattered  and  rain-soaked  climber  of  the  Selkirks  so  often 
turns  a  half-regretful  eye.  It  is  well  written  in  simple  miafieoted  language,  anti 
is  lavishly  illustrated  with  over  two  hundred  very  good  photographs,  mainly  b\ 
the  author,  but  with  some  very  fitie  contributions  by  Prof.  Holway.  The  plan 
of  giving  the  list  of  illustrations  in  the  form  of  an  index  is  a  welcome  innova¬ 
tion,  and  adds  considerably  to  their  value  for  purely  topographical  purposes. 
The  maps  are  clear  and  the  index  full.  Last,  but  by  no  means  least,  the  volume 
is  of  a  convenient  size,  and  not  too  heavy  for  the  comfort  of  the  reader. 

T.  G.  L. 

Chile. 

‘Chile;  Its  Land  and  People.’  By  Francis  T.  G.  Maitland.  London:  Griffiths. 

It)  14.  lUuJitratioM  and  Majm. 

The  iKxik  is  a  general  account  of  Chile,  and  contains  much  useful  intormation  ; 
it  is  written  in  an  easy  and  interesting  way,  and  should  be  a  useful  and  convenient 
volume  for  any  tourist  who  w  ishes  to  spend  a  few  months  in  Chile.  The  chapters 
which  deal  with  the  nitrate  industry,  mining,  the  sheep-ranches  of  Patagonia, 
and  missionary  enterprise  in  the  southeni  district,  are  j)erhaps  the  most  valuable. 

The  author  has  an  enthusiasm  for  and  belief  in  Chile  which  are  entirely  lautl- 
able,  but  at  times  he  is  somewhat  careless  and  too  optimistic,  liius  he  quotes 
Mr.  Ortuzal  as  follows  :  “  the  great  gold  washings  cover  the  country  from  south 
to  north.  .  .  .  What  an  immense  field  is  open  to  the  intelligent  and  skilful 
employment  of  capital !  The  mmd  is  lost  in  contemplating  its  enormity.”  We 
do  not  think  that  this  statement  would  be  confirmed  by  those  who  really  know 
the  prospects  of  mining  in  Chile.  He  also  says,  “  Southern  Chile  is  densely 
wooded  with  trees  of  the  most  valuable  character.”  There  is  an  enormous 
forest  covering  the  Pacific  slojjeof  Southern  Chile,  and  there  are,  here  and  there, 
valuable  trees,  but  these  form  but  a  very  small  proportion  of  the  timber.  Most 
of  it  has  no  economic  value,  and  even  the  coniferous  trees  are  often  in  quite 
inaccessible  places. 
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Mr.  Maitland  point^i  out  clearly  the  dangeruua  condition  of  British  trade 
ill  South  America,  and  reiterates  suggestions  which  are  found  in  almost  every 
consular  report.  He  also  iioints  out  the  probable  effect  of  the  oiiening  of  the 
Panama  canal ;  but  he  r'ight  have  shown  a  little  more  clearly-  that  this  great 
undertaking  will  give  the  United  States  an  enormous  advantage  as  against 
British  and  other  trade,  and  will  confer  no  benefit  whatever  on  our  own  interests 
in  Chile. 

The  book  can  hardly  be  described  as  a  serious  and  original  study  of  "  the 
history,  natural  features,  development,  and  industrial  resources  of  a  great  South 
American  republic,”  but  the  author  has  consulted  excellent  authorities,  and  he  is 
more  honest  than  many  other  writers,  for  he  usually  refers  to  them  by  name. 

There  are  a  good  many  misprints,  such,  e.g.,  as  Araucania  for  Araucaria. 
The  author  also  states  that  this  tree  grows  all  over  the  south,  and  (four  lines 
further  on)  that  it  is  somewhat  rare  in  Chile.  It  is,  of  course,  rare  and  does 
not  grow  all  over  the  south.  Some  of  the  misprints  are  particularh-  unfurtunate : 
for  example,  sueh  sentences  as  “  the  Antarctic  biuch  defies  the  cold  ”  ;  ”  the 
man  hail  gallo|)ed  or  run  back  in  extended  order.’’  The  map  is  on  a  \  eiy  small 
scale,  and  the  illustrations  are,  for  the  most  part,  photographs  of  streets,  buildings, 
etc.  There  is  no  index. 

In  spite  of  these  defects,  the  lK)ok  is  Ixith  readable  and  of  real  value, 

G.  F.  S.  F. 

‘  .South  America :  a  Supplementary  Geography.’  By  J.  F.  and  A.  H.  Cham¬ 
berlain.  ‘  The  Continents  and  Their  People  ’  Series.  (New  York  :  The  Mac¬ 
millan  Co.  1913.  Pp.  189.  Illustrations  and  Coloured  May.)  This  book 
forms  an  excellent  geograpliical  reader,  as  the  human  note  is  sufficiently  strong 
to  carry  the  interest  of  the  pupil  to  the  end.  The  illustrations  are  very  useful 

‘  Guatemala  and  the  States  of  Central  America.’  By  C.  W.  Domville-Fife. 
(London:  Griffiths.  1913.  Pp.  310.  May  and  lllustrcdions.  12ii.  6</.)  Here 
is  a  satisfactory  descriptive  work,  well  illustrated,  covering  the  whole  of  the  five 
Central  American  republics,  but  paying  chief  attention  to  Guatemala.  History 
and  economic  conditions  receive  full  consideration. 

'  To  the  River  Plate  and  Back.’  By  Dr.  \V.  J.  Holland.  (New  York  :  Put¬ 
nam's  Sons.  1913.  Pp.  xiii.,  387.  Illustrations.  $3.u0.)  Dr.  Holland  carried 
out  a  journey  along  the  east  coast  of  South  America  for  the  puriwses  of  zoological 
and  other  scientific  work.  Much  of  his  book  is  occupied  with  general  description 
of  this  cxiiedition  and  of  the  lands  and  iKoplc  seen,  but  the  scientific  results  are 
shown  not  only  in  the  text,  but  in  a  valuable  series  of  illustrations,  of  which  there 
art  lioth  coloured  and  half-tone  examples. 

AUSTRALASIA  AND  PACIFIC  ISLANDS. 

Mountaineering  in  New  Ze^iland. 

‘  A  Climber  in  New  Zealand.’  By  Malcolm  Ross,  a.c.,  f.k.u.s.  Loudon  :  E.  Arnold. 

1914.  Illustrations.  Price  I5s.  net. 

The  author,  one  of  the  best  knoaii  New  Zealand  mountaineers,  describes 
in  this  volume  many  of  his  experiences  and  hairbreadth  escapes.  Climbing  ui 
New  Zealand  is  still  a  matter  that  requires  pluck,  skill,  and  quite  extraordinary 
physical  endurance,  for  there  are  in  many  places  neither  trained  guides  nor 
porters,  and  it  is  no  easy  matter  even  to  reach  the  scene  of  ojierations.  But  the 
evolution  of  mountain  climbing  seems  to  be  proceeding  fust. 

Mr.  Ross  gives  a  careful  account,  which  is  practically  a  conqilete  historic 
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rrsume,  of  the  story  of  Alpine-climbing  in  New  Zealand.  The  most  im|)ortaiit 
chapters  are  {)erhap8  those  on  the  Tararua  range,  Haidinger,  De  La  Beche  ai.d 
the  Minarets,  Kiwiland,  and  especially  Aorangi  or  Mount  Cook,  of  which  the 
first  traverse  is  hare  described.  His  descriptions  of  snow  and  rock  scenery  are 
vivid  and  clear.  Many  of  his  climbs  were  full  of  exciting  incidents  which  arc 
very  well  told.  The  book  should  appeal  to  all  mountain  climljers,  and  will  l)c 
intlispensable  to  any  who  wish  to  visit  the  Southern  Alps. 

There  are  interesting  notes  about  rare  bird.s,  and  esjjecially  the  kea,  whose 
favourite  amusement  seems  to  be  that  of  glissading  down  corrugated  iron  roc)fs 
over  the  heads  of  exhausted  mountaineers.  We  hope  that  the  introduction  of 
t  he  chamois,  for  which  Mr.  Ross  seems  to  be  largely  responsible,  will  be  a  success. 
The  photographs  are  of  quite  unusual  excellence,  and  it  is  interesting  to  compare 
them  with  those  of  the  Alps  and  Andes.  There  is  a  short  introduction  by  \'is- 
count  Bryce. 

Spain  in  the  Pacific  in  the  Eighteenth  Centubv. 

‘  The  Quest  and  Occupation  of  Tahiti  by  emissaries  of  Spain  during  the  years  1772 
1776.  Told  in  despatches  and  other  contemporary  documents.’  Translated  into 
English  and  compiled,  with  notes  and  an  Introduction,  by  Bolton  Glanvill 
Corney.  Vol.  1.  London :  Printed  for  the  Hakluyt  Society,  mdccccxiu.  Maps 
and  Illustrations. 

From  the  time  of  Anson’s  voyage  into  the  Pacific  and  his  recommendation 
of  an  English  settlement  on  the  south-western  coast  of  South  America  I  ho 
S])aniards  lived  in  constant  apprehension  that  such  a  settlement  was  being 
tlesigncd.  It  was  vital  to  Spain  to  prevent  any  Power  from  establishing  a 
fortifietl  post  in  the  South  Seas  from  which  her  communications  could  be  cut, 
exjteditions  launchcxl  against  her  possessions,  or  contraband  trade  carried 
on.  In  this  volume  Dr.  Corney  has  brought  together  a  number  of  documents 
of  great  interest  relative  to  the  efforts  of  Spain,  between  1766  and  1776,  to 
frustrate  any  such  design  on  the  part  of  the  English,  whether  in  the  Falklands 
or  in  any  island  in  the  Straits  of  Magellan  or  on  the  Patagonian  coast,  and  the 
manner  in  which  these  efforts  led  to  the  larger  enterprise  of  the  ejuest  and 
occupation  of  Tahiti  which  gives  its  title  to  the  volume.  The  extract  from 
Don  Manuel  dc  Amat,  the  \'iceroy  of  Pern’s,  recital  of  the  events  of  his 
administration,  which  is  the  first  of  the  documents,  gives  an  able  summary  of  the 
undertakings  of  the  jx;riod,  and  illustrates  the  watchfulness,  eneigy  and 
capacity  with  which  Spanish  colonial  interests  were  guarded  at  this  time. 
The  collection  of  Royal  Commands,  Minutes,  and  Despatches  which  follows,  and 
which  covers  the  years  1766-1771,  throws  interesting  side  lights  on  the  condition 
of  the  Spanish  colonies,  the  relations  between  France  and  Spain  on  colonial 
(juestions,  and  the  objects  pursued  by  the  English  in  the  South  Seas.  The  docu¬ 
ments  relating  to  the  search  for  Easter  island  and  Tahiti  include  the  interesting 
Journal  of  Don  Domingo  Bocnechca,  who  commanded  the  Aguila  on  her  first  and 
second  expeditions,  and  who  died  in  the  cour.se  of  the  second  expedition  and 
was  buried  at  Tahiti— the  scene  of  his  labours.  These  documents  naturally 
throw  light  on  the  relations  between  the  Spaniards  and  the  natives,  and  attest  the 
genuine  missionary  spirit  which  remained  in  their  colonization  to  the  end. 
There  is  a  good  reproduction  of  the  track  of  the  Aguila  and  her  discoveries  on 
the  voyage  of  1772-1773. 


E.  A.  B, 
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MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

luNEUUS  KuCKS. 

•Igneous  Itocks  iind  their  Origin.’  By  I’rof.  It.  .\.  Only,  Ilarvurti  University. 

McGraw  Hill  Book  Compiiny :  New  York  ami  Lontlon.  I'Jl  i.  I’p.  xix.,  503. 

JUustrations. 

i’rof.  Oaly’u  book  is  an  epoch-making  contribution  to  the  philosophy  of 
igneous  rocks.  Hitherto  the  Rosenbusch  system  has  nuiinly  held  the  field,  but 
has  degenerated  largely  into  the  search  for  rare  rocks,  and  the  consequent 
establishment  of  a  multitude  of  types.  Petrographers  have  begun  to  feel  of 
late  that  the  system  is  no  longer  yielding  profitable  results,  and  attempts  have 
been  made  by  some  British  workers  to  revitalize  it  by  introducing  the  idea  of 
Atlantic  and  Pacific  suites  of  rooks.  These  attempts  however  have  met  «ith 
little  success,  and  Prof.  Daly’s  eclectic  system  appears  therefore  at  a  most 
opiKjrtune  moment.  The  new  system  is  ba.sed  not  merely  ujwn  the  microscopic 
and  chemical  analysis  of  various  rucks,  but  also  upon  their  field  relations,  their 
distribution  in  space  and  time,  and  the  relative  abundance  of  the  various 
tyiH.'S.  Many  of  Prof.  Daly’s  most  fertile  ideas,  such  as  magmatic  sloping, 
sedimentary  control,  and  gravitational  dilferentiation,  which  have  already 
api)eared  in  earlier  papers,  find  their  appropriate  place  in  the  system  which 
he  has  now  elaborated.  His  fundamental  hypothesis  Ls  the  abyssal  injection 
of  bivsaltic  magma  into  an  Earth  shell  of  granitic  and  sr-dimentary  rocks,  and 
as  he  unfolds  his  scheme  in  chapters  of  absorbing  interest  and  applies  it  to  the 
explication  of  individual  oases,  one  feels  that  his  theory  inspires  such  confidence 
through  the  correlation  of  so  many  and  such  varied  facts  that  it  must  contain 
a  very  large  proportion  of  truth. 

VVliile  the  book  is  intended  in  the  first  place  for  petrographers.  Prof.  Daly 
devotes  much  attention  to  matters  which  are  of  general  interest  to  geographers. 
Several  chapters  in  Part  I.  deal  with  the  description  and  classification  of 
intrusive  and  extrusive  (including  volcanic)  bodies,  and  the  surface  forms  of 
the  latter  receive  lengthy  consideration.  In  Part  II.  the  cosmical  aspects  of 
the  author’s  theory  are  si-t  forth  in  detail,  and  an  interesting  section  is  devoted 
to  the  mechanism  of  volcanic  vents  and  the  blow-piping  aetir)n  of  volcanic 
gases.  While  due  recognition  is  given  by  Prof.  Daly  to  the  help  he  has 
received  from  the  writings  of  other  workers,  it  is  obvious  that  the  combination 
in  his  eclectic  system  of  much  that  is  original  with  all  that  is  best  in  previuas 
systems  places  the  author  himself  in  the  front  rank  of  scientific  thinkers. 
Altogether  the  book  marks  a  definite  forward  step  in  the  interpretation  of 
igneous  rocks.  J.  D.  F. 

Tectonics. 

‘Structural  Geology.’  By  Prof.  C.  K.  Leith,  University  of  Wisconsin.  London: 

Constable  &  Co.  1*J14.  Pp.  viii.,  16‘J.  llluist rations. 

Geographers  who  are  interested  in  tectonics  will  find  in  Prof.  Leith’s  book 
a  most  valuable  summary  and  criticism  of  current  ideas  upon  crustal  move¬ 
ments.  Prof.  Leith  is  a  clear-headed  thinker,  and  his  book  is  refreshing  and 
inspiring,  and,  unlike  most  treatises  on  tectonics,  errs  if  anything  on  the  side 
of  brevity.  The  greater  part  of  the  volume  is  devoted  to  an  analytical  study 
of  structural  elements  which  clearly  illustrates  the  complexity  of  crustal 
movements  both  in  the  zone  of  fracture  and  in  the  zone  of  fiow.  The  later 
chapters  are  of  more  general  interest.  The  author  distinguishes  carefully' 
between  hypotheses  which  have  some  foundation  in  fact  and  those  which,  like 
No.  IV. — Oltouek,  1914.]  2  f 
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the  U'lrahedral  hy{)othcsi8,  are  only  brilliant  imagiuingb.  Even  the  hypothesiu  | 
of  isotttasy,  as  commonly  accepted,  is  subjected  to  some  searching  criticism,  i 
His  remarks  upon  the  localization  of  mountain  ranges  are  especially  suggesti\e,  i 
and  his  hints  upon  the  laboratory  study  of  crustal  structures  particularly  | 
valuable.  J.  D.  F.  | 

Gkologv.  I 

‘  A  Textbook  of  Geology.’  By  Prof.  James  Park,  University  of  Otago,  2^.Z.  ; 

London  :  Griffin  &  Co.,  Ltd.  1914.  Pp.  xv.,  598.  70  Plates.  I 

Prof.  Park's  textbook  is  designed  for  use  in  juining  schools,  colleges,  and 
secondar}’  schools.  It  is  clearly  and  concisely  written,  and  altogether  forms  an  : 
adequate  introduction  to  modem  geology.  The  greater  part  of  the  book  is  ; 
rightly  devoted  to  the  consideration  of  structure,  petrography,  and  stratigraphy, 
and  these  matters  are  treated  in  traditional  fashion.  There  is  no  attempt  < 
at  regional  study,  and  the  textbook  which  would  visualize  to  the  young  studi  nt  * 
the  solid  geology  of  any  one  country  or  region  has  yet  to  be  written.  The 
geographical  sections  of  Prof.  Park’s  book  are  for  the  most  part  non-con- 
troversial,  but  much  condensed  and  for  that  reason  occasionally  unsatisfactory.  I 
The  author  has  apparently  a  firm  belief  in  the  arid  erosion  of  the  high  plateaus  : 

of  Africa  and  elsewhere,  but  he  gives  no  hint  of  his  conception  of  their  primary  | 

relief  or  of  the  length  of  time  during  which  arid  conditions  may  have  endurid.  ! 
His  distinction  between  block- plateaus  and  plateaus  of  arid  erosion  does  not 
seem  fundamental,  and  his  statement  that  trunk  valleys  for  the  most  piirt 
follow  the  courses  of  great  faults  or  dislocations  surely  requires  much  qualifiea-  ' 
tion  or  amplification.  The  book  is  finely  illustrated  with  diagrams,  section.s, 
plates  of  fossils,  and  photographs  of  geological  interest.  J.  D.  F. 

GENERAL. 

Educational.  1 

‘  A  Textbook  of  Geography.’  By  A.  W.  Andrews,  f.h.g.s.,  f.U.s.o.S.  Loudon  :  || 

Edward  Arnold.  1913.  Price  os.  1 

This  book  is  divided  into  two  parts,  dealing  first  with  general  geography  I 

and  secondly  with  regional  geography.  The  former  contains  an  outline  of  || 

geographical  principles  and  methods,  including  maps  and  map  reading  and  the  | 

relevant  parts  of  geology,  meteorology  and  biology.  We  confess  to  some  | 

difficulty  in  understanding  the  arrangement  adopted  here :  the  subject  of  Earth  j! 

movements  begins  without  introduction  in  the  first  chapter,  and  is  followed  by  | 

sections  on  “agencies  of  disintegration,”  “agencies  of  reconstruction,”  and  j 

“structural  divisions.”  These  are  immediately  succeeded  by  a ‘section  on  I 

ocean  currents,  and  this  again  by  “  maps  and  map  reading,”  after  which  come  | 

climate  and"  biogeography.”  It  is  not  easy  to  form  a  conception  of  geography  | 

such  that  the  student  of  it  will  find  tliis  order  of  things  intelligible.  | 

In  the  individual  sections  we  observe  a  tendency  to  unequal  condensation,  ! 

which  makes  the  book  quite  elementary  in  some  parts  and  exceedingly  j 

difficult  reading  in  others.  Half  a  page,  for  example,  is  devoted  to  the  * 

conversion  of  arbitrary  unit  scales  to  the  corresponding  fractions,  while  the  j 

subject  of  ocean  currents  is  introduced  by  the  bare  statement  that  “just  as  f 

the  particles  of  a  rotating  molten  mass  tend  to  make  their  way  towards  that 
part  of  the  mass  which  has  the  greatest  velocity — i.e.  at  right  angles  to  the  a.\is 
of  rotation  and  midway  between  the  poles  of  rotation — .so  the  atmosphere  and 
the  water  of  oceans  have  a  tendency  to  move  towards  the  equator.” 

In  the  sections  on  climate,  to  which  the  author  rightly  attaches  great 
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iiu|Kirti*noo,  much  stress  is  laid  upoa  theorotioal  Sun  Force,”  and  the 
variations  in  intensity  of  insolation  in  different  latitudes  on  different  days  of 
the  year  are  described,  but  the  reader  is  left  to  ascertain  the  cumulative  effects 
in  different  periods  for  himself.  Again,  in  connection  with  the  effects  of  the 
atmosphere  on  insolation  we  have  to  make  what  wo  can  of  the  statement  that 
“  It  him  been  proved  that  where  the  humidity  is  high  (say  70  per  cent.)  only 
a  small  2)roportion  of  the  direct  sun-force  reaches  the  surface,  while  practically 
all  the  heat  radiated  from  the  surface  is  used  up  in  warming  the  lower  layers 
of  the  air,  and  therefore  in  preventing  a  rapid  escape  of  heat  into  space.” 

In  the  second  part  of  the  book  we  find  much  interesting  matter,  and  a  good 
deal  of  really  valuable  information  that  is  omitted  from  the  ordinary  text-books. 
But  here  again  there  is  much  obscurity,  arising  very  largely  from  the  difficulty 
of  making  good  the  omissions  and  compressions  of  the  first  part.  Thus  the 
section  on  the  British  Isles  begins  with  a  definition  of  rocks  and  an  outline  of 
their  classification,  and  the  “typical  })art8  of  a  river  course”  are  described 
under  the  German  Empire.  H.  N.  D. 

‘  Xatur  und  Mensch.’  By  Prof.  Dr.  M.  G.  .Schmidt.  Pp.  105.  {Leipzig  and 
Berlin:  B.  G.  Teubner.  1914.  if.1.25,  in  doth.)  Food,  clothing,  houses, 
weaimns,  and  occupations  ;  the  density  of  |)opulation  and  the  infiuence  of  spiice ; 
and  character,  science,  religion,  and  art;  these  are  the  divisions  mider  which 
the  author  has  provided  many  details  regarding  the  general  proimsition  that  man 
is  adapted  or  adapts  himself  to  his  environment.  The  Imok  gathers  together 
many  of  the  ideas  which  are  becoming  familiar  to  most  English  students  of 
geographical  literature. 
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The  Italian  Scientific  Expedition  to  the  Karakoram.— A  telegram  from  Dr. 
de  Filippi  received  at  Rome  towards  the  end  of  August  announces  that  on  August  15 
(the  date  of  the  despatch  of  the  message  from  the  camp  at  Depsang)  the  e.xpedition 
had  completed  its  work  south  of  the  Karakoram  and  was  about  to  cross  into  Chinese 
Turkestan.  The  exploration  of  the  Remo  glacier  had  been  hindered  by  persistent 
bad  weather,  but  had  revealed  a  glacier  basin  of  unexpected  importance  and  size, 
and  of  very  singular  features.  The  adjacent  portion  of  tlie  Karakoram  watershed 
was  found  to  differ  fundamentally  from  its  delineation  on  existing  maps.  In  a 
letter  written  to  us  two  days  later,  after  receiving  the  first  news  of  the  war,  I  )r.  de 
Filippi  says  that  the  expedition  may  be  considered  as  having  practically  accom¬ 
plished  its  object.  Among  other  results  of  the  survey  of  the  Karakoram  he 
mentions  the  discovery  of  the  sources  of  the  Yarkand  river. 

Proposed  Dutch  Scientific  Research  in  the  Malay  Archipelago.— A 
movement  has  been  set  on  foot  in  Holland  fora  resumption  of  scientific  exploration 
in  the  Dutch  East  Indies,  in  the  region  between  Celebes  and  New  Guinea, 
particularly  in  the  island  of  Ceram.  At  the  end  of  last  year  the  matter  was  referred 
by  the  president  of  the  Royal  Netherlands  Geographical  Society  to  the  Expedition 
Committee,  which,  after  fully  considering  the  question,  reported  to  the  Council  of 
the  Society  in  March,  1914.  The  Committee,  which  included  various  gentlemen 
who  have  taken  part  in  previous  scientific  research  in  that  region,  enjoyed  the 
co-operation  of  other  experts,  and  from  a  study  of  all  existing  information,  drew  up 
a  statement  on  the  present  state  of  our  knowledge  of  the  part  of  the  Archipelago 
between  Celebes  and  New  Guinea,  which  is  considered  to  ofl'er  an  important  field  - 
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for  further  reucarch.  This  statement,  together  with  the  report  of  the  Committee,  it> 
publislicd  in  the  May  number  of  the  Tijdtchri/t  of  the  Netherlands  Geographicul 
Society.  As  regards  the  large  island  of  Ceram,  it  is  pointed  out  that  existing 
knowledge  of  its  topography  is  scanty,  and,  for  the  interior  of  the  eastern  ])art, 
practically  nil.  From  a  geological  point  of  view  much  valuable  information  would 
result  from  a  study  of  the  double  bridge  of  islands  between  Celebes  and  New 
Guinea — the  more  northerly  running  through  I’ulo  Peling,  the  Banggai  archipelago, 
the  Sula  islands,  Pulo  Obi  and  Misol,  to  the  so-called  “  duck-bill  ”  of  New  Guinea ; 
the  more  southerly  through  Buru  and  Ceram  to  Fakfak.  This  is,  in  fact,  one  of  the 
most  important  and  interesting  tasks  remaining  to  be  done  in  the  archipelago.  A 
detailed  examination  of  the  geology  of  Ceram,  known  to  us  only  through  the  work 
of  Martin  and  Verbeek,  would  be  of  both  scientific  and  jiractical  value.  In  the 
domain  of  hydrography  and  oceanography  there  is  much  to  be  learnt  in  the  region 
round  Ceram,  and  the  jrrogramme  would  include  surveys,  soundings,  studies  of  the 
tides,  currents,  temperature  and  composition  of  the  water,  and  the  fauna  and  tlora 
of  the  coast,  the  coastal  waters,  and  the  deep  sea.  Little  is  also  known  of  the 
inhabitants  of  the  interior  of  Ceram,  their  relationships  among  themselves  and  with 
the  coast  peoples,  their  languages,  and  so  on.  The  zoology  and  botany  of  the  island 
oft'er  a  wide  field  tor  research,  and  in  conjunction  with  the  geology  should  throw  an 
important  light  on  the  past  history  of  this  part  of  the  world.  The  flora  of  Central 
Ceram  is  considered  to  be  probably  the  oldest  member  of  the  flora  of  the  Moluccas. 
The  proposed  investigations  promise  results  of  great  sciei  tific  interest. 

AMERICA. 

The  Alaska-Canada  Boundary. — The  progress  efl'ected  in  the  demarcation 
of  this  boundary,  which  runs  along  the  Idlst  meridian  for  a  distance  of  600  miles, 
has  been  referred  to  from  time  to  time  in  the  Journal,  and  in  particular  a  detailed 
account  of  the  methods  adopted  was  given  by  Mr.  D.  H.  Nellas  in  vol.  41.  p.  48. 
The  work  has  throughout  been  of  an  exceptionally  arduous  nature  owing  to  the 
inhospitable  nature  of  the  Arctic  region  through  which  the  line  passes,  no  other 
modern  boundary  demarcation  having  extended  into  such  northerly  latitudes.  The 
announcement  made  in  May  last  by  the  Vancouver  Advertiser  in  the  form  of  a 
despatch  from  Sitka,  Alaska,  that  the  work  would  be  finally  completed  in  the  0|>en 
season  of  the  present  year,  is  therefore  very  satisfactory,  and  those  engaged  in  the 
task  are  to  be  congratulated  on  the  successful  end  of  their  labours.  The  work  ha- 
been  in  progress  since  1907  under  the  charge  of  Mr.  T.  Riggs,  representing  the 
United  States,  and  Mr.  T.  D.  Craig,  representing  Canada.  Both  commissions  liave 
included  a  number  of  capable  men,  many  of  whom  have  returned  to  the  task  year 
by  year  with  the  approach  of  the  open  season,  though  some  changes  in  the  personnel 
have  been  made.  The  survey  is  one  of  the  straightest  in  the  world  for  its  length, 
for  the  line  followed  runs  without  the  slightest  deviation  from  the  St.  Elias  Alps 
due  north  to  the  Arotic  ocean,  regardless  of  the  mountains,  swamps  and  forests 
met  with  along  its  route.  Through  all  the  timber  and  brush  districts  a  20-fout 
clearing  has  been  made,  and  monuments  have  been  set  throughout  at  points  visible 
from  each  other,  usually  at  intervals  of  three  to  four  miles.  At  the  most  important 
])oint8  (stream  crossings  and  the  like)  the  monuments  consist  of  a  5-foot 
aluminium-bronze  shaft  weighing  three  hundred  pounds,  set  in  two  thousand 
pounds  of  concrete,  while  at  less  important  points  they  arc  somewhat  smaller. 
There  are  approximately  two  hundred  in  all,  the  last  of  them  (set  up  two  years 
ago),  almost  on  the  shore  of  the  Arctic  ocean.  Throughout  the  operations 
transport  has  formed  one  of  the  must  serious  difliculties,  supplies  having  in  great 
part  to  be  carried  on  the  backs  of  horses  and  mules.  North  of  the  Arctic  Circle  a 
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base  was  established  at  the  old  Hudson  Day  Comimny's  post  at  Rampart  House  on 
the  Porcupine  river,  and  the  native  Indians  of  the  neighbourhood  appeared  to  have 
never  before  seen  or  heard  of  tlie  Itorse.  A  force  of  men  will  be  employed  each 
open  season  to  keep  the  line  clear  of  brush  and  to  look  after  the  monuments. 

Quito  Earthquake  of  May  31. — .V  severe  eartliquake  was  felt  in  Quito  at 
8.25  a.m.  on  May  31 ,  strong  enough  to  damage  some  of  the  buildings,  though  not 
accompanied  by  any  loss  of  life.  It  was  followed  during  the  next  two  days  by  many 
shocks  of  less  intensity,  which  even  at  the  end  of  June  continued  to  occur.  There’ 
is  some  doubt  as  to  the  position  of  the  epicentre,  but  its  neighbourhood  to  Quito 
seems  to  be  indicated  by  the  prevalence  of  aftershocks.  Symptoms  of  increased 
activity  have  been  shown  by  several  of  the  great  volcanoes  near  Quito. 

The  “  Rodadero  ”  near  Cuzco. — The  Rodadero  is  a  remarkable  rock-mass 
overlooking  the  old  Inca  fortress  of  Saesahuarnan,  in  which  the  famous  “  Seats  of 
the  Incas  ”  have  been  cut.  It  is  one  of  four  bosses  of  intrusive  igneous  rock  flanked 
by  massive  blue  limestone  which  forms  the  plateau  overlooking  Cuzco  from  the 
north.  The  rock,  which  may  bo  classed  as  an  augite-diorite  porphyry,  is  of  tlie 
type  much  prizetl  in  Inca  times  for  constructional  purposes,  as  t.g.  for  the  ancient 
walls  bounding  tlie  Calle  del  Triunfo.  The  most  striking  feature  in  the  Rodadero 
is  the  bare  slope  of  fluted  and  polished  rock  showing  but  slight  influence  of 
weathering,  although  in  the  case  of  rock  of  identical  character  in  the  neighbourhooil 
disintegration  has  reached  an  advanced  stage.  The  series  of  polished  grooves  which 
oniament  the  entire  exposed  surface  covers  an  area  of  over  an  acre,  their  width 
varying  from  a  few  inches  to  4  or  5  feet,  and  their  depth  from  a  fraction  of  an  inch 
to  4  feet.  Doth  larger  and  smaller  grooves  are  continuous  and  parallel  for  100  to  .300 
feet,  and  about  90  per  cent,  of  the  total  have  a  uniform  direction  of  S.  .30"  W.  The 
origin  of  these  features  has  naturally  aroused  a  good  deal  of  speculation,  some  of  the 
earlier  observers  attributing  them  to  the  squeezing  up  of  rock  in  a  plastic  state 
between  unyielding  walls,  and  others  to  the  effects  of  glaciation.  The  latest  dis. 
ciission  of  the  question  is  that  of  Mr.  II.  K.  Gregory,  who  took  part  as  geologist  in 
Prof.  Dinghnm’s  Peni  Expedition  of  11M2  (-Imer.  Journal  of  Science,  April,  1914). 
He  gives  a  number  of  reasons  for  rejecting  the  glacial  hypothesis,  such  as  the  lack 
of  evidence  of  glacial  erosion  at  so  low  an  elevation  in  the  Cuzco  region,  the  absence 
of  striations  on  the  neighbouring  limestones,  and  of  polished  or  striated  boulders,  the 
fact  that  both  the  lee  and  exposed  sides  of  the  mass  are  alike  affected,  the  occur¬ 
rence  in  places  of  a  paste  of  broken  igneous  fragments  overlying  the  fluted  surface, 
and  the  modification  in  texture  of  the  surface  zone  such  as  results  from  the  pressure 
of  rock  on  rock.  Tlie  idea  that  the  Rodadero  represents  an  ancient  cooling  surface 
is  likewise  quite  out  of  harmony  with  the  field  evidence,  or  with  the  theory  of 
igneous  intrusion.  He  therefore  l»elieves  the  Rodadero  to  be  a  portion  of  a  thrust 
fault  plane,  marked  by  an  unusual  development  of  slickensides. 

AUSTRALASIA  AND  PACITIO  ISLANDS. 

Mendafia’s  Voyage. — Mention  was  made  in  the  Journal  for  May  last  of  certain 
theories  put  forward  by  Mr,  Hargrave,  of  Sydney,  to  the  effect  that  the  Spanish  ship 
Santa  Ysabel  (of  Mendana’s  squadron  in  1595)  had  reached  the  Australian  coast., 
after  her  disappearance  in  a  squall  at  night  off  Tinakiila.  The  Society  is  indebted  to 
one  of  its  Australian  Fellows,  and  to  other  .\ustra1ian  gentlemen  recently  in  London, 
for  some  further  details  and  comments  on  this  subject.  Their  criticisms,  read  with 
Mr.  Hargrave’s  own  fuller  statements,  have  enabled  both  aides  of  the  question  to  lie 
attentively  considered — with  a  result  that  much,  indeed  the  whole,  of  the  affirmative 
evidence  receives  a  severe  shaking.  Examination  by  competent  experts  of  the  rock- 
markings  near  Sydney  indicates  that  their  age  must  be  counted  by  decades  instead 
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of  by  centuries ;  and  that  some  of  them  are  known  to  have  been  cut  by  whaling 
crews  about  sixty  years  ago.  One,  done  by  workmen  of  a  known  employer  in  1870, 
exhibits  the  same  signs  of  age  as  the  reputed  Spanish  markinp.  Others,  made  by 
aborigines  and  modified  by  weathering,  exist  in  localities  remote  from  the  coast, 
where  no  Spaniard  can  be  presumed  to  have  penetrated  before  the  nineteenth 
century ;  while  the  scanty  traces  of  an  abandoned  settlement  near  Port  Curtis,  so 
far  from  being  of  sixteenth-century  Spanish  origin,  prove  to  be  relics  of  Colonel 
Harney’s  little  outpost  planted  there  in  1847.  The  story  of  a  Spanish  gun  being 
found  at  South  Trees  point  (Facing  island)  disappears  on  examination,  and  resolves 
itself  into  the  presence  at  Port  Curtis,  some  years  ago,  of  a  gun  brought  there  by 
the  crew  of  the  Sapphire  from  the  wreck  of  a  ship  named  the  Marina,  whicli 
was  stranded  in  Torres  straits  in  1859.  Nor  can  the  suggestions  (loc.  cit.,  Journnl, 
1>.  .582)  with  regard  to  native  names  of  reputed  Spanish  origin  for  some  of  the 
islands  in  Torres  straits  be  seriously  accepted ;  even  if  they  were  survivals  of  Spanish 
words  there  is  no  evidence  to  justify  their  being  attributed  to  the  Santa  Yrnhl. 
And  so  with  other  points  adduced  by  Mr.  Hargrave,  in  a  paper  be  contributed  to 
the  Royal  Society  of  New  South  Wales,  but  rejected  by  local  critics ;  from  which 
it  seems  probable  that  enthusiasm  for  his  theory  has  so  far  obscured  his  judgment 
as  to  lead  him  into  error.  One  is  reminded,  indeed,  of  the  alleged  remains  of 
Spaniards’  stone  buildings  on  the  shores  of  the  bay  of  San  Felipe  y  Santiago,  in  the 
island  of  Espiritu  Santo,  now  known  to  be  natural  fragments  of  pentagonal  columnar 
basalt.  As  the  Spaniards  (by  their  own  showing)  remained  only  thirty-six  days  at 
that  island,  it  is  somewhat  remarkable  that  they  should  ever  have  been  credited  with 
leaving  stone  buildings  behind  them — which  Quiros  (another  enthusiast)  in  his 
Xlllth  Memorial  (1600)  to  the  king,  declared  might,  with  the  aid  of  tiles  and 
bricks  and  good  quarries,  be  built. 

POLAR  BE0I0N8. 

The  Stefansson  Expedition. — An  announcement  was  made  from  Washington 
on  September  14,  to  the  effect  that  the  revenue  cutter  Bear,  sent  by  the  IT.S. 
Government  to  rescue  the  members  of  the  Stefjfnsson  expedition,  who  had  been 
left  on  Wrangel  island,  was  then  on  her  way  home,  having  on  board  eight  whites 
and  one  Eskimo  family  belonging  to  the  expedition.  Three  of  the  party — Mr. 
(i.  S.  Malloch,  the  geologist,  Mr.  Mamen,  the  topographer,  and  a  .seaman,  were 
said  to  have  died  on  Wrangel  island,  and  it  was  also  stated  that  eight  members 
of  the  expedition,  who  had  failed  bt  reach  that  island  with  the  rest,  were  still 
missing.  A  telegram  from  Mr.  Burt  M.  McConnell,  formerly  secretary  to  Mr, 
Stefinsson,  to  the  Daily  Chronicle,  gives  further  details  of  the  rescue  of  the  survivors 
and  the  tragic  fate  of  the  remainder  of  the  party.  It  appears  that  the  Bear  had 
been  unsuccessful  in  the  first  attempt  to  reach  Wrangel  island  in  August,  and  that 
Mr.  McConnell  therefore  induced  Mr.  Swensen,  of  the  King  and  Wing,  to  make  an 
effort  to  rescue  the  marooned  men.  After  taking  twelve  natives  and  a  skin  boat 
on  board  at  East  Cape — the  King  and  Wing  headed  for  the  island.  The  voyage 
was  a  hazardous  one,  as  the  vessel  had  to  make  her  w’ay  for  twenty -four  hours 
through  ice  as  high  as  her  masts.  On  September  7,  the  mountains  of  Wrangel 
island  were  sighted,  and  pushing  through  the  heavy  ice,  which  was  rending  and 
crashing  all  around,  the  voyagers  reached  Roger’s  harbour,  where  three  of  the 
crew  of  the  Knriuk,  .lohn  Munro,  chief  engineer,  F.  W.  Maurer,  fireman,  and  R. 
n'empleman,  steward,  were  found  and  taken  on  board.  The  vessel  then  proceedt'd 
to  Cape  Waring,  and  a  party  went  over  2  miles  of  ice  to  the  land,  whore  more 
members  of  the  expedition  were  met  with  and  rescued.  They  consisted  of  Mr. 
W.  McKinlay,  meteorologist  and  magnetician,  Neil  Williamson,  second  engineer. 
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.1.  l{.  Hadley,  ship’s  carpenter  and  doj?  driver,  C.  Williams,  seaman,  Ernest  Chafe, 
cahin  hoy,  and  an  Eskimo  family.  An  attempt  to  reach  Herald  island,  where  it 
was  tlionght  that  some  of  the  missing  jnembers  might  he  found,  was  unsnccessfid 
owing  to  the  solid  nature  of  the  ice,  and  a  cour.se  was  set  for  Nome,  On  the  way 
the  Bear  with  Captain  Bartlett  on  hoard  was  met,  and  the  rescued  men  w’ere 
transferred  to  her  hy  Captain  Bartlett’s  order’s.  The  B>ar  failed  equally  in  an 
attempt  to  reach  Herald  island,  and  returned  to  Nome,  which  was  reached  on 
Septemher  1.1.  As  regards  the  eight  missing  men,  who  failed  to  reach  Wrangel 
island  after  the  loss  of  the  Karluk,  there  seems  to  he  practically  no  hope  of  their 
sirfety.  They  were  in  two  parties  of  four  each,  one  consisting  of  the  first  and 
second  officem,  Anderson  and  Barker,  and  Brady  and  King,  seamen;  the  other  of 
Mr.  James  Murray,  Dr.  .\.  Forties  Mackay,  Mr.  Henri  Beuehat,  and  Morris,  a  sea¬ 
man.  The  first  party  had  heen  accompanied  to  within  .3  miles  of  Herald  island 
hy  ^Ir.  Mamen  and  two  Eskimos,  who  then  returned  for  more  provisions,  the  rest 
heing  never  seen  again.  The  other  party  had  gone  on  ahead  with  their  sledge,  and 
they  too  have  not  since  heen  heard  of.  It  appears  that  the  third  memher  of  the 
c.xpeilition  who  died  on  Wrangel  island  was  George  Breddy,  a  fireman,  and  that  he 
shot  himsidf  accidentally. 

The  Sedoff  Arctic  Expedition. — This  Russian  expedition,  which,  it  will  he 
rmnembered,  set  out  two  years  ago  under  somewhat  unfavour.ahle  auspices  with 
the  design  of  reaching  the  North  Bole  by  way  of  Franz  Josef  Land,  has,  according 
to  news  ri'Ceived  in  St.  Betcrshnrg  about  the  end  of  August,  had  a  disastrous 
termination  through  the  deatli  of  the  leader.  .\s  recorded  in  the  Journal  (vol.  42, 
p.  riT.'i),  the  first  winter  was  spent  in  Novaya  JCemlya,  whence  a  jiart  of  the  expedition 
returned  to  Russia  at  the  end  of  the  summer  of  I'.H.'l.  Captain  Sedoff,  however, 
determined  to  persevere  in  his  original  plan,  in  spite  of  the  inadequate  equipment 
wliieh  ho  was  generally  supposed  to  have  at  his  disposal.  According  to  the  state¬ 
ment  now  made,  he  apjicara  to  have  wintered  once  more  in  or  near  Novaya  Zemlya 
^ihe  winter  quarters  in  both  years  are  now  said  to  he  in  “newly  discovered 
territory ’’),  and  to  have  proceeded  during  the  present  year  to  Franz  Josef  Land, 
whence  he  started  for  the  Bole  with  two  sailors.  On  the  way  he  fell  ill  and  died. 
The  surviving  members  have  arrived  in  Archangid, 

The  Shackleton  Antarctic  Expedition.— The  Endurance,  the  principal 
ship  of  Sir  E.  Shackleton’s  expedition,  sailed  from  Blymouth  early  in  August,  bound 
for  Buenos  .\iros,  where  she  will  he  joined  by  the  leader  and  those  of  his  staff  who 
did  not  sail  in  the  ship.  Her  arrival  at  Tenerife  was  reported  ahoiit  a  fortnight 
later.  Sir  E.  Shackleton’s  departure  was  somewhat  delayed  as  a  result  of  the  war, 
owing  to  the  nece.ssity  of  replacing  in  this  country  some  of  the  scientific  ouilit 
which  had  heen  ordered  in  Germany,  hut  could  not  be  delivered.  Early  in 
Septemher  Lieut.  McIntosh,  the  Gommandcr  of  the  Aurora,  which  is  to  proceed  to 
the  Ross  sea  base,  sailed  for  Australia  in  order  to  superintend  the  refitting  of  the 
vessel.  'I’he  leader,  and  such  of  the  personnel  of  the  expedition  as  had  not  sailed 
in  the  Endurance,  left  London  on  September  IS  in  two  parties,  the  first,  which  left 
Tilbury  in  the  morning,  bound  for  Tasmania,  in  order  to  take  part  in  the  voyage  to 
the  Ross  sea  ;  the  second,  including  Sir  E.  Shackleton,  embarking  later  in  the  day 
for  Buenos  Aires,  to  which  a  free  passage  is  being  given  in  one  of  the  steamers  of 
the  Houlder  line.  Sir  E.  Shackleton  hopes,  should  his  plans  for  the  crossing  of  the 
.Vntarctic  meet  with  success,  to  meet  the  Ross  sea  party  in  April  of  next  year. 
In  case  of  Ids  inability  to  cross  in  the  first  season,  he  has  arranged  for  the  Aurora 
to  winter  in  the  Ross  sea  in  order  to  meet  him  in  March,  lOlfi,  should  he  be 
successful  in  effecting  a  crossing  during  the  second  season. 
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MATHEMATICAL  AND  PHYSICAL  OEOOBAPHT. 

Ice  and  Stream-flow. — Nowhere  has  the  study  of  the  flow  of  streams  been 
prosecuted  with  so  much  energy  within  recent  years  as  in  tlie  United  States,  where 
a  large  body  of  observations  lias  been  published  in  the  extensive  series  of  Water- 
Supply  Pajiem  issued  by  the  Geological  Survey.  For  open-water  periods  the  laws 
of  flow  have  been  so  far  established,  and  so  constant  a  relation  ascertained  to  exist 
between  stage  and  discharge,  that  it  is  generally  possible  from  the  records  of  mean 
daily  stage  to  work  out  the  corresponding  amount  of  flow.  But  the  presence  of  iee 
is  a  disturbing  factor  which  renders  the  relation  between  stage  and  discharge  much 
more  obscure,  and  the  interpretation  of  winter  records  a  matter  of  great  difficulty. 
A  good  beginning  has,  however,  been  made  in  the  study  of  the  effects  of  ice  on 
stream-flow,  and  the  results  so  far  attained  have  been  put  forward  by  Mr.  W.  <1. 
Hoyt  in  Water-Supply  Paper  No.  .3.37  (1913).  Of  the  various  factors,  climatic- 
geologic,  topographic,  and  vegetational — which  influence  the  run-off'  during  periods 
of  low  temperature,  the  first-named  is  naturally  the  most  important.  Temperature, 
e.y.,  influences  the  winter  run-off  both  by  its  effect  on  surface  and  groundwater,  and 
also  by  its  effect  on  the  character  of  the  precipitation.  Rain  falling  on  bare  frozen 
ground  will  run  off  quickly,  and  little  will  be  added  to  the  amount  stored  in  the 
ground.  Again,  while  snow-fall  does  not  immediately  increase  the  run-ofT,  rain 
falling  on  snow  increases  the  water-equivalent  of  the  latter  to  the  part  of  saturation, 
when  it  will  run  off.  Heavy  snow  on  unfrozen  ground  may  melt  from  beneath  and 
augment  the  supply  of  ground  water,  but  in  general  the  water-table  falls  during  the 
winter  period  under  the  influence  of  the  frozen  surface.  On  the  other  hand  the 
freezing  of  the  surface  water  both  in  the  ground  and  in  streams  and  ponds  stores  up 
a  considerable  (juantity  of  water  which  may  not  be  released  until  the  spring.  Tlie 
freezing  of  the  water  will  temjtorarily  affect  stream-flow  by  increasing  friction,  but 
whether  such  obstruction  or  the  freezing  of  the  ground  water  is  more  effective  in 
diminishing  discharge  depends  largely  on  the  character  of  the  drainage  basin. 
Rises  of  temperature  during  winter  (such  as  may  be  caused  by  Chinook  winds)  have 
a  distinct  efl’ect  in  increasing  flow,  and  variations  of  barometric  pressure  have  also 
to  be  reckoned  with.  The  effect  of  topography  is  chiefly  seen  in  its  influence  on 
ground  storage.  Of  the  various  kinds  of  ice  by  which  the  laws  of  open-channel 
flow  are  modified,  that  formed  on  the  surfiice  both  adds  to  the  friction  of  the  water 
and  diminishes  the  cfl'ective  cross-section  by  displacing  a  portion  of  it.  Given  a 
constant  flow,  there  will  in  general  be  an  increase  in  cross-section,  t.e.  a  rise  of 
level.  Frazil,  or  needle  ice,  also  tends  to  decrease  the  effective  cross-section,  and  to 
raise  the  stage,  and  if  present  in  large  quantities  may  form  temporary  jams  that 
raise  the  water  until  the  iee  is  overflowed.  Anchor  ice  attached  to  the  river-bed 
may  have  the  same  general  effect  as  the  building  of  a  submerged  weir,  backing  up 
the  water  above.  The  latter  part  of  the  paper  treats  of  the  methods  of  collection  of 
data  and  of  their  employment  for  the  computation  of  tlie  flow  of  frozen  streams. 

HISTORICAL  HEOGBAPHT. 

The  Technique  of  Classical  Cartog^raphers.— Among  the  modern  students 
who  have  contributed  to  the  recent  revival  of  interest  in  the  Ptolemaic  problem 
is  Mr.  G.  SchUtte,  of  Kskjser,  Denmark,  who  has  given  attention  to  the  question 
for  a  number  of  years,  and  has  in  jireparation  a  book  on  Ptolemy  to  be  published 
with  the  sujqiort  of  the  Danish  Videnskabernes  Selskab  and  the  Carlsberg  Fond 
He  has  already  published  studies  on  particular  sections  of  the  subject,  both  in  the 
tvtya  l>ook  of  the  Viking  Society  (vol.  8,  Part  i.,  “A  Map  of  Denmark  1900  years 
old”;,  and  in  the  Scottish  Oeo;,raphical  Ma</a::iiie  (February  and  .Tune,  1914, 
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“  I’tolciny’s  Atlas”).  IL*  now  sfinls  ns  a  sliort  article  on  tlie  t<*cbnique  of  Ptolemy’s 
C8rto;,'ra{)hical  work  as  conipareil  with  that  ol  other  classical  maps  still  extant,  and 
his  suggestions,  though  to  a  great  extent  based  on  hypothesis,  rai.se  jKjints  of  con- 
siderahle  interest,  and  may  hero  be  presented  in  outline.  It  will  be  remembered 
that  the  Ptolemaic  controversy  has  turned  mainly  on  the  question  whether  the  atlas 
that  has  come  down  to  us  in  the  form  of  medieval  MSS.  was  originally  contem¬ 
porary  with  the  geography  or  a  much  later  production.  Most,  though  not  all,  of  the 
recent  students  Incline  to  a  belief  in  its  contemporaneity,  and  Mr,  Schiittc  considers 
that  this  view  is  strongly  supported  by  a  study  of  the  methods  of  representation 
employed  in  the  earliest  maps,  which  seem  to  show  a  gradual  evolution  from  Ptolemy 
onwards.  The  examples  which  he  selects  as  a  basis  of  comparison  are  :  The  Tabula 
Pent ingeriana  (fourth  century),  the  maps  accompanying  ‘Notitia  Dignitatum,’  or  in¬ 
signia  of  Roman  governors  throughout  the  empire  *  (fifth  centur)'),  and  the  mosaic 
map  at  Madaba  in  I’alestine  (sixth  century).  The  points  considered  are  the  reiiresenta- 
tion  of  rivers,  mountains,  woods,  and  especially  of  the  dift’erent  grades  of  towns,  the 
relative  importance  of  which  appears  to  l>c  di.stinguished  in  all  the  above  m.aps  by  a 
series  of  vignettes  following  a  regular  scheme.  In  the  case  of  Ptolemy’s  maps  only 
three  classes  are  distinguished,  and  by  simple  means  depending  on  the  varied 
representation  of  battlements  and  towers.  In  the  otluT  maps  a  more  complex 
s)’stem  is  observable,  both  as  regards  the  number  of  classes  of  towns  and  the  attempt 
to  introduce  actual  features  in  individual  cases.  They  also  dilTer  in  the  progressive 
introduction  of  graphic  details,  such  as  the  representations  of  living  beings — both 
men  and  animals.  .\  distinction  is.  however,  to  be  drawn  between  the  European 
and  Eastern  portions  of  the  maps  in  the  ‘  Notitia  Itignitatum,’  the  former  resembling 
the  Ptolemaic  maps  in  the  mcagreness  of  the  design — few  classes  of  towns,  and  no 
living  beings  nor  representation  of  actual  featun-s  being  shown — while  the  Eastern 
portions  (.Asia  and  Egyjd''  oiler  an  abundant  variety.  If  we  take  account  of  these 
portions  only,  the  four  items  in  the  series  show  a  progressive  increase  in  the  variety 
of  detail,  the  Madaba  map  being  the  richest  of  all  in  this  respect.  Air.  Schiittc  sees 
reason  for  attributing  an  Eastern  origin  to  this  development  of  graphic  rejiresenta- 
tioii,  and  he  argues  that  had  the  Ptolemaic  atlas  originated  only  about  the  fifth 
century  a.d.  it  would  have  certainly  shared  in  this  j)ictorial  profusion,  whereas  the 
absence  of  this  character  is  intelligible  on  the  a.ssumption  that  the  Ptolemaic  atlas 
which  has  come  down  to  us  was  merely  copied  from  an  original  dating  from  the 
second  century.  The  argument  is  no  doid>t  plausible,  though  it  may  perhaps  be 
qui'stioned  whether  the  evidence  is  sufficient  to  be  entirely  convincing. 


GEOGRAPHICAL  LITERATURE  OF  THE  MONTH. 

Additions  to  the  Library. 

By  EDWARD  HEAWOOD,  M.A.,  Librarian,  R.O.S. 

The  following  abbreviations  of  nouns  and  the  adjectives  derived  from  them  are 
employed  to  indicate  the  source  of  articles  from  other  publications.  Geographical 
names  are  as  a  rule  written  in  full : — 


*  A  version  of  this  was  brought  out  by  Biicking  in  18.37,  with  copies  of  the  maps. 
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A.  =  Academy,  Academic,  AkAdcmie. 
Abh.  =  Abhandlungen. 

Ann.  =  Annals.  Annales,  Annalen. 

B.  =  Bulletin,  Bollettino,  Boletim. 

Col.  =  Colonies. 

Com.  =  Commerce. 

C. R.  =  Comptes  Kendns. 

E.  =  Erdkunde. 

O.  =  Geography,  Qeographie,  Gcogralla. 
Geii.  =  GeiiDotschap. 

Ges.  =  Gesellscbaft. 

1.  =  Institute,  Institution. 

Int.  =  International. 

Ii.  =  Isvcstiya. 

<T.  =  .Toumal. 

Jb.  =  Jabrbuch. 

.Iljor.  =  .Tahresbericht. 

k.(k.)  =  kaiserlich  (nnd  koniglich). 


M.  =  Mitteilungen. 

Mag.  =  Magazine. 

Mem.  (Mem.)  =  Memoirs,  Mc'moires. 
Met.  (mdt.)=  Meteorological. 

P.  =  Proceedings. 

R.  =  Royal; 

Rev.  (Riv.)  =  Review,  Revue,  Rivisbt. 
8.  =  Society,  Socie'te',  Selskab. 

8c.  =  Sciences). 

Sitzb.  =  Sitznngsbericht. 

T.  =  Transactions. 

Ts.  =  Tijdschrift,  Tidskrift. 

V.  =  Verein. 

Verb.  =  Verhaudlnngen. 

W.  =  Wissenschaft.  and  comjwunds. 
Z.  =  Zeitschrift. 

Zap.  =  Zapiski. 


On  account  of  the  ambiguity  of  the  words  oetaro,  quarto,  etc.,  the  size  of  books  in 
the  list  Ix'low  is  denoted  by  the  length  nnd  breadth  of  the  cover  in  inches  to  the  nearest 
half  inch.  The  sisi‘ of  the  Journnl  is  10  x  C). 

A  selection  of  the  works  in  this  list  will  be  noticed  elsewhere  in  the  “  Journal.” 


EUROPE, 

Alps.  Lunn. 

The  Alps.  By  Arnold  I.tinn.  Loudon:  Williams  &  Norgate,  1914.  Size 
7  X  IJ,  pp.  2.5G.  Priee  Is.  net.  I'renenled. 

An  inU-resting  and  useful  little  book,  presenting  an  outline  of  the  gradual 
opening  of  the  Alps  to  human  knowledge  since  mediaeval  times.  It  is  unfortunately 
marred  by  many  minor  inaccuracies,  e8{)eciully  in  regard  to  the  spelling  of  names. 
Austria-  Carpathians — Historical.  Fosewitz. 

Jb.  UngartBcheii  Karpateru’.  41  (IQl  l):  7-24. 

Ans  alten  Zeiten  in  der  Tatra.  Von  Dr.  Theislor  Potewitz. 

Austria — Lunzer  Lakes.  Brehm. 

Int.  Rer.  Ilyilrobioloijle  und  Uydrographie  6  (1914):  .'i28-.’)37. 

Dio  Fauna  der  Lunzer  Seen  verglicheu  mit  der  andoren  Alix'nseen.  Von  Dr.  V. 
Brehm. 

Austria— Lunzer  Lakes.  Odtsinger. 

Int.  Ree.  llydrobiotogie  und  nydrugraphie  6  {1914):  538-547. 

Bericht  uber  die  physikalisch-geographisehen  Untersuehungen  an  dun  Lunzer 
Seen.  Von  Dr.  Gustav  Gotzinger. 

Austria-  Lunzer  Lakes.  Ruttner. 

Int.  Itev.  Hydrohiolotji'e  und  Ilydro>iraphie  6  (1914)  :  518-527. 

Bericht  iiber  die  Planktonuntersuchungen  an  den  Lunzer  Seen.  Von  Dr.  Franz 
Rnttncr.  Illustrations. 

Balkan  Peninsula— Epirus.  Asiatic /fsr.  3  (1914):  174-189.  Casanges. 

The  question  of  the  Greco-Albaniun  frontier  in  Epirus.  By  C.  P.  Casanges. 

Europe  -Meteorology.  Met.  Z.  31  (1914)  :  1-15,  75-87.  Koppen  and  Wedemeyer. 
Beziehungen  zwischen  Tomperntur,  Luftdrnck  und  llohe  der  Troposphare  im 
europaischen  Flachlande.  Von  W.  Koppen  und  F.  Wedemeyer.  Idaijrams. 
France— Marne— Hydrology.  C./f.A.  Sc.  Paris  168  (1914) :  1463-14G5.  Martel. 

Sur  les  gouffres  des  formations  tertiaires  et  la  re'surgence  do  Vertus  (Marne).  Par 
E.-A.  Martel. 

Germany— Ports.  Oppel 

Dio  deutschen  Seestadte.  Von  Prof.  Dr.  A.  Oppel.  (Angewandte  Geographic, 
hrsg.  V.  Dr.  Hugo  Grothe,  IV.  Ser.,  5-C  Heft.)  Frankfurt:  H.  Keller,  1912. 
Size  9X6,  pp.  207. 

Greece.  Struck. 

Zur  I,:indeskuudc  von  Gricchcnland.  Von  Adolf  Struck.  (Angewandte  Geo- 
graphie,  hrsg.  v.  Dr.  Hugo  Grothe,  IV.  Ser.,  Heft  4.)  Frankfurt.  H.  Keller, 
1912.  Size  9  x  6,  pp.  xi.  and  185.  Skeloh-tmips  and  Diaijram*. 
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lUly  -Cloudinets.  Atti  R.A,  28  (1914):  r>00-r>03.  Eredia. 

[.a  (Ustribuzione  Htagionale  e  annuale  della  nebuloait^  in  Italia.  Nota  di  Filippo 
Krcdia.  Sketeh-mupn. 

Italy — Hiitorical.  Williams. 

Lombard  towns  of  Italy,  or  the  cities  of  Ancient  Lombardy.  By  Kgerton  R. 
VVilliams.  London:  Smith,  Elder  &  Co.,  1914.  Size  7x5,  pp.  xiv.  and  590. 
Map  and  lllustratiom.  Price  7s.  6>l.  net.  PreeenUtl. 

Horway.  Z,  Dent*.  Oeeterr.  Alpenr.AA  {IdlS):  128-140.  Xiinne  and  Pdtzsch. 

Bergfabrten  im  arktischen  Norwegen.  Von  Dr.  G,  K&nnc  iind  Richard  Piitzsch. 

Skrteh-mape. 

Bassia — Baltic — Geology.  Fennia  34  (1913-14)  :  No.  2,  pp.  181.  Hausen. 

Matcrialien  zur  Kenntnis  der  Pleistozanen  Bildnngen  in  den  russischen  Ostsceliin- 
dern.  By  II.  Hansen.  Illuetratiow  and  map. 

Bussia — Baltic — Morphology,  fennia  34  (1913-14) :  No.  .3,  pp.  142.  Hausen. 

Ueber  die  Entwicklnng  der  Oberfliichenformcn  in  den  russischen  Ostseelandcrn 
iiiid  angrenzenden  (lonvornemcnts  in  dcr  (juartUrzeit.  By  11.  Hausen.  Mnpn  and 
lUuetration. 

Bassia— Language.  - 

Manual  of  the  Russian  langnage,  with  vocabulary  and  list  of  phra.'^es.  Leipzig : 
Karl  Baedeker,  1914.  Size  CJ  x  4J,  pp.  118.  Presented  by  T.  Fidtei-  Unwin. 

Bpain — Majorca — Geology.  C.R. A.  iJc.  i’ars’s  168  (1914):  015-047.  Fallot. 

Sur  la  tectonique  de  la  sierra  de  Majorque  (Bale'ares).  Par  Paul  Fallot. 

Sweden— Earthquake.  Von  Post. 

Sreriget  Oeol.  VnderiOhning,  Arshok  6  (1911):  No.  0,  pp.  22. 

.lordskredet  vid  Smedberg  i  Bohuslan  den  23  Auguste  1911.  By  Lennart  Von 
Post.  Map  and  Hlwtration*. 

Sweden  Gothland  —Glaciation.  ,,  Munthe. 

Srerigee  Oral.  VndereOkninij,  Armhok  5  (191 1)  :  No.  4,  pp.  11. 

Ezi'mpel  pa  ovanligt  skarpt  glaoiarr'afflad  kalksten.-shall  pi\  (lottland.  By 
Henrik  Muntlie.  lUnitratione. 

Sweden — Ground-water.  „  Hedstrdm. 

Seeriijee  Oeol.  UndernOkning,  Arthok  5  (1911):  No.  I,  i>p.  70. 

Om  grundvattensfi'irhallandena  i  trakten  af  Visby.  By  Herman  lIe<lBtruni. 

Map*  and  IHaijram*. 

Sweden — Jemtland.  „  Frodin. 

Sreriget  Geol.  UnderiOkning,  Aribok  5  (191 1)  :  No.  8,  jip.  230. 

Bidrag  till  vastra  Jilmtlands  senglaciala  geologi.  By  Gustaf  Frc'klin.  .Map*  and 
/llutlralioni. 

Sweden— Morphology.  de  Geer. 

Beskrivning  till  oversiktskarte  <ivor  Sr,dra  Sveriges  Landformer.  Av  Sten  de 
<icer.  (Sveriges Geologiska  Undersokning,  Ser.  Ba.  N:o  9.)  Stockholm:  P.  A. 
Norstodt  &  Seiner,  1913.  9J  X  0,  pp.  24.  Prire  2  Kr. 

Switzerland — Jura.  8pelun*-a ;  B,  et  Mfm.  S.  Sp^h'oloijie  9  (1913)  pp.  *>9.  Fournier. 
Keoherchee  Spele'ologiques  et  Hydndogiques  dans  laChaiue  du  Jura.  Par  E. 
Fournier.  Sketeh-map*. 

United  Kingdom — Durham.  Weston. 

Cambridge  County  Geographies;  edited  by  F.  H.  H.  Guillemard.  Durham. 
By  W.  J.  Weston.  Cambridge:  University  Press,  1914.  Size  7J  x  o,  pp.  viii. 
and  184.  Map*,  Diagram*,  and  llluttraiion*.  Price  Is.  M.  Prerented. 

United  Kingdom — England — Geology.  Cesar-Franck. 

C.n.A.  Sr.  Pari*,  168  (1914):  1132-1134. 

Sur  les  relations  entre  la  forme  des  cotes  dn  littoral  meridional  de  I’.Vngleterrc  et 
leur  constitution  gi<)logique.  Par  Robert  Cesar-Franck. 

United  Kingdom — England  -Geology.  White. 

Memoirs  of  the  Geological  Survey.  England  and  Wales.  Explanation  of  sheet 
31fi.  The  geology  of  the  eonntry  near  Farehani  and  Havant.  By  11.  J.  Osborne 
While.  lx>ndon,  1913.  Size  9i  x  C,  pp.  IV.  and  90.  Sketeh-map  and  Sections. 
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United  Kingdom — Glamorgan.  Wado, 

Cambridge  County  Geographioa,  edited  by  Dr.  F.  H.  H.  Guillemard.  Glamor¬ 
ganshire.  By  J.  H.  Wade.  Cambridge  :  University  Press,  1914.  Size  X  5, 
pp.  xi.  and  196.  Map»,  lUuntrationt,  ami  Diagram*.  Price  1«.  6d.  Pretented, 

United  Kingdom— Hertfordshire — Cartography.  Fordham. 

Hertfordshire  maps.  A  descriptive  catalogue  of  the  maps  of  the  county,  l.’)79 
1900.  Supplement.  By  Sir  Herbert  George  Fordham.  (From  the  Tran*,  of  th- 
Hertfordthire  Salural  Hittory  Soe.  and  Field  Club,  vol.  16,  part  2,  1914.) 
Hertford,  1914.  Size  11 J  x  9,  pp.  42. 

United  Kingdom —Ireland — Census.  - - 

Census  of  Ireland,  1911.  General  Report,  with  Tables  and  Appendix.  London, 
1913.  Size  13  x  8},  pp.  Ixvi.  and  604. 

United  Kingdom— Population.  J.B.  Statulical  S.  77  (VMi):  597-652.  Bowley, 
Rural  Population  in  England  and  Wales:  a  Study  of  the  Changes  of  Density, 
Occupations  and  Ages.  By  A.  L.  Bowley. 

United  Kingdom — Scotland — Edinburgh.  Chisholm. 

Scottith  a.  Mag.  30  (1914):  312-321. 

The  Development  of  the  Industries  of  Edinburgh  and  the  Edinburgh  District. 
By  George  G.  Chisholm. 

United  Kingdom  -Scotland— Lochs.  Gregory. 

SeoUith  a.  Mag.  30  (1914):  251-259. 

-  The  Loch  Morar  Basin  and  the  Tectonic  Associations  of  the  Scottish  Sea  Lochs. 
By  Prof.  J.  W.  Gregory.  Sketch-map*  and  Section. 

See  note  in  the  August  number,  p.  228. 

United  Kingdom — Suffolk— Geology.  Boswell. 

Report  of  an  excursion  to  Ipswich  and  the  Gipping  Valley.  By  P.  G.  H. 
Boswell.  (From  the  Proc.  of  the  deologitt*'  A**.,  vol.  23,  Part  4,  1912.)  Bariiee, 
1912.  Size  8}  X  5},  pp.  229-237.  Map,  Illuntration*,  and  Diagram. 

United  Kingdom — Yorkshire— Moors.  J,  Ecology,  2  1-18.  Elgee. 

The  Vegetation  of  the  Eastern  Moorlands  of  Yorkshire.  By  Frank  Elgee. 
Sketch-map  and  111 u*t  ration*. 


ASIA. 

Arabia.  Eating. 

Tagbuch  einer  Reise  in  Inner-Arabien.  Von  Julius  Euting.  Zweiter  Teil. 
Herausgegeben  von  Enno  Littmann.  Leyden:  E.  J.  Brill,  1914.  Size  19  X  7, 
pp.  xiv.  and  302.  Sketch-map  ami  Illuntration*.  Price  8s. 

The  long-awaited  second  part  of  this  important  work  (the  tirst  appeared  in  1896) 
will  be  welcomed  by  all  students  of  Arabia.  It  has  been  prepared  for  press,  after  the 
author’s  death  in  January,  1913,  by  his  friend  and  associate  Dr.  Littmann. 

China.  Brown. 

China’s  dayspriug  after  thirty  years.  By  Frederick  Brown.  With  forewords  by 
the  late  Sir  Robert  Hart  and  the  Rev.  F.  B.  Meyer.  Introduction  by  the  Rev. 

T.  A,  Seed.  London:  Murray  &  Evenden,  [1914],  Size  9  X  5J,  pp.  264. 
Uluttration*.  Price  10s.  6d.  net.  Pretented. 

China — Commercial — Salt.  Nineteenth  Century  76  (1914);  1119-1143.  Hosie. 

The  salt  production  and  salt  revenue  of  China.  By  (Sir)  Alexander  Hosie. 

Cyprus.  Trietsch. 

Cypem.  Von  Daris  Trietsch.  (Angewandte  Gcographie,  hrsg.  von  Dr.  H. 
Grothe,  IV.  Ser.,  Heft.  1.)  Frankfurt:  H.  Keller,  1911.  Size  9x6,  pp.  109. 
Maps  and  Uluttration*. 

India  — Assam.  Gordon . 

The  Khasis.  By  Lieut.-Col.  P.  R.  T.  Gordon.  With  an  introduction  by  Sir 
Charles  Lyall.  2nd  edition.  London  :  Macmillan  &  Co.,  1914.  Map  and 
Uluttration*.  Price  10s.  net.  Presenteil. 

India — Burma — Chindwin.  Records  Geol.  Surrey  Jndta  43  (191.3) :  241-263.  Bion. 
The  gold-bearing  alluvium  of  the  Chindwin  River  and  tributaries.  By  H.  8. 
Bion.  Sketch-map*  and  Diagram*. 
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India— Barma — Rangoon.  J./i.N.  Art*  62  (l‘J14) ;  5!il-54(!.  Buchanan. 

The  port  and  city  of  Buugoon.  By  G,  C.  Buchanan,  i'lan,  SretioH  and 
Illuilratiomi. 

India— Oeophyiioi.  Conyngham. 

Note  in  reply  to  Mr.  Hayden’s  Paper  on  the  Itelationship  of  the  Himalaya  to  tlio 
Iiido-(iangetio  Plain  and  the  Indian  Peninsula.  By  Lient.-Col.  G.  P.  Lenox 
Conynham.  (From  the  Records  of  the  Survey  of  India,  vol.  5.)  [Calcutta, 
1914.]  Size  13  X  8},  pp.  4. 

Tlie  writer  points  out  certain  errors  in  Mr.  Hayden's  {Hiper. 

India  -Geophysics.  P.ii.N.  Set.  A.  90  (1914):  32-41.  Oldham. 

On  the  effect  of  the  Qangetic  Alluvium  on  the  plumb-line  in  Northern  India. 

By  R.  D.  Oldham.  StfcUon. 

See  note  in  the  Monthly  Record,  June,  1914,  p.  692. 

India— N.E.  Frontier.  J,  and  P.  Ariatie  S.  Bengal  9(1913):  107-122.  Krick. 

Account  of  an  Exircdition  among  the  Abors  in  18;'»3.  By  Uev.  Fr.  Krick. 
Translated  by  the  Rev.  A.  Gill,  s.J. 

India— Punjab.  Record*  Gtci.  Survey  India  43  (1913):  229- 23<;.  Heron. 

The  Kirana  and  other  hills  in  the  Jech  and  Reehna  Doabs.  By  A.  M.  Heron. 
Sketch-map*. 

Japan.  Alpine  J.  28  (1914):  156-165.  Freshfleld. 

A  Playground  at  the  East  End.  Rambles  in  Japan.  By  Douglas  W.  Fresh- 
field.  Illustration*. 

Japan — Earthquakes.  Omori. 

B.  Imp.  Earthquake  Investigation  Committee  6  (1914):  149-226. 

The  Eruptions  and  Earthquakesof  the  Asama-Yama.  11.  [List  of  the  Volcanic 
Earthquakes  instrumentally  registered  at  the  Asama-Yama  (Yuno-taira) 
Observatory  in  1911  and  1912.]  By  F.  Omori. 

Japan — Tsushima.  J.Q.  Tokyo  Q.  8.  35  (1913):  855-862.  Sato. 

Tu{)ography  and  geology  of  Tsushima.  By  D.  Sato.  [In  Japanese.] 

Xalay  Archipelago— Borneo.  Sarawak  Museum  J.  1  (1913):  No.  4,  pp.  196.  Ray. 

The  languages  of  Borneo.  By  Sidney  H.  Ray. 

Halay  Archipelago— Java.  A/pine  J.  28  (1914):  178-182.  Anderson. 

I'he  Volcanoes  Bromo  and  Krakatau.  A  brief  account  of  a  Visit  to  them.  By 
the  late  Dr.  Tempest  Anderson.  Illustrations. 

Mongolia— Ethnology.  J.  Coll.  8c.  Imp.  Univ.  Tokyo  36  (1914X  PP-  Torii. 

Etudes  Archeologiques  et  Ethnologiqnes.  Populations  Primitives  de  la  Mongolie 
Urientale.  Par  R.  et  Kimiko  Torii.  Map  ami  J llustrations. 

Persia.  Orothc. 

Zur  Natur  und  Wirtsohaft  von  Vorderasien.  1.  Persien.  Von  Hugo  Grotbe. 
(Angewande  Geographie, hrsg. v.  Dr.  H.  Grothe,  III.  Ser.,  Heft  11.)  Frankfurt: 

H.  Keller,  191 1.  Size  9x6,  pp.  132.  Maps. 

Persia.  Scottish  O.  Mag.  {Idli'):  169-191.  Sykes. 

Twenty  years’  travel  in  Persia.  By  Lt.-Col.  P.  M.  Sykes.  Illustrations, 

Persia — Khorasan.  /.R.iS.  Arts  62  (1914) :  279-286.  Sykes. 

Khorasan,  the  Eastern  province  of  Persia.  By  Major  P.  M.  Sykes. 

Russia— Siberia — Climate.  Met.  Z.  31  (1914) :  161-169.  Woeikof. 

Klima  des  siidlichcn  Sibirien.  Von  A.  Woeikof. 

Turkey— Palestine — Sea  of  Galilee.  Annandale  and  others. 

J,  and  P,  Asiatic  S.  Bengal  9  (1613) :  17-88,  211-258. 

A  Report  on  the  Biology  of  the  Lake  of  Tiberias.  First  and  second  series. 
Introduction  by  N.  Annandale.  / llustrations. 

Includes  article  on  the  composition  of  the  water  of  the  lake,  by  tV.  A.  K. 
Christie. 

Turkey — Railways.  Questioris  Diplomatiques  37  (1914) :  518-532.  Saint-Tves. 

Les  chemins  do  fer  fran9ais  dans  la  Turquie  d’Asie.  Par  G.  Saiut-Yves.  Map. 
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AFRICA. 

Africa.  Chamberlain. 

The  Continents  and  their  people.  Africa.  A  supplementary  geof'raphy.  liy 
James  Franklin  Chamberlain  and  .\rthur  Henry  Chamberlain.  New  York 
(London):  Macmillan  Company,  1014.  Size  7^  X  5,  pp.  vi.  and  208.  Sketch-mu i>$  I 

and  lUxutration*.  Priee  3«.  Pretented. 

Africa— Railways.  LaG.ZB  (1914):  248-272,  :il8-343,  401-408.  Salesses. 

I.es  Chemins  de  fer  ufrioains  dans  leur  e'tat  actual.  Par  Salesses.  M<tpe. 

Algeria— Orography.  C.R.A.  iSc.  Par/K  168  (1914):  1130-1132.  Joleaud.  j 

Sur  la  termiuaison  orientals  de  la  ohaine  Nnmidique  (Alge'rie).  Par  L.  Joleaud. 

Angola  and  Rhodesia.  La  0, 29  (1914) :  240-247.  Orimaud. 

Note  sur  les  obaerrations  astronomiques,  magnetiques  ct  me't^orulogiques  effectue't  s  ' 
dans  I’Angola  et  la  Rhodesia,  par  la  mission  Roban-Chabot.  Par  Capitaine 
Grimaud.  ' 

Angola  and  Rhodesia.  Lu  O'.  29  (1914) :  233-239.  Rohan-Chabot.  ' 

Exploration  dans  I’Angola  et  la  Rhodesia.  Par  Comte  Jacques  de  Roban-Chabot.  u 
Map.  1 

See  note  in  the  July  number,  ]>.  98.  j 

Belgian  Congo— Communications,  ilfouremenf  G.  31  (1914) :  121-131.  Wauters.  i 

Le  Transcongolais  et  les  biefs  fluviaux  du  Lualaba.  Par  A.  J.  Wauters.  Mapf  | 

aiul  Sections. 

Central  Africa.  Arnot.  | 

Missionary  travels  in  Central  Africa.  By  F.  S.  Arnot.  With  introduction  by  i 
W.  H.  Bennet.  London :  Alfred  Holness,  1914.  Size  9x0,  pp.  xz.  and  160. 
Portrait,  Maps,  and  Illustrations.  Price  21s.  net.  Presented.  [ 

Congo  river.  Afourement  G.  31  (1914)  :  259-261.  - 

Dans  les  passes  du  bas  Congo.  Map. 

The  map  shows  the  deep  channels  used  by  steamers,  and  the  ditticult  passes. 

Egypt — Early  map.  Cairo  Sc.  J.  8  (1914) :  41-46.  Gardiner. 

The  map  of  the  gold  mines  in  a  Ramesside  Papyrus  at  Turin.  By  Ur.  Alan  H. 
Gardiner. 

See  note  in  the  August  number,  p.  229. 

Egypt  and  Sudan— Frontiers.  Contemporary  Her.  108  (1914):  688-697.  Cana. 

Egyptian  and  Sudan  Frontiers.  By  Frank  R.  Cana.  Sketch-map. 

French  Equatorial  Africa — Ethnology.  Foutrin. 

Esquisse  ethnologique  des  principales  populations  de  I’Afriquu  e'quatoriale 
fran9aisc.  Par  le  Dr.  Poutrin.  Paris:  Masson  &  Cie.,  1914.  Size  11  x  7},  pp. 

128.  Map  and  Illustrations.  Presented  by  the  Author. 

Morocco.  Doutte. 

Missions  au  Maroc.  En  Tribu.  Par  Edmund  Douttc^  Paris  :  Paul  Geuthner, 

1914.  Size  11  X  7L  pp.  xii.  and  412.  Plans  and  Illustrations.  Presented. 

Morocco.  Loti. 

Morocco.  By  Pierre  Loti.  London  :  T.  Werner  Laurie,  1914.  Size  9  x  51,  pp.  | 
viii.  and  335.  Illustrations.  Price  7s.  iid.  net.  Presented. 

Nile  -Flood.  Craig. 

The  Ruins  of  the  Nile  Busin  and  the  Nile  Flood  of  1912.  By  J.  I.  Craig.  (Sur¬ 
vey  Department  Paper  No.  32.)  Cairo,  1914.  Size  11  x  7i,  pp.  104.  Maps  anil 
Charts. 

Portuguese  East  Africa— loureufo  Marques.  Bayly. 

The  Delagoa  Directory,  1914.  A  year-lxx)k  of  information  regarding  the  Port 
and  Town  of  Lourenqo  Marques.  Louren^  Marques:  A.  W.  Bayly  &  Co.,  1914. 

Size  8^  X  5L  PP-  166. 

Rhodosia-Irrigation.  P.  Rhodesia  Sc.  Ass.  12  (1912-13):  152-161.  Pead. 

Presidential  address.  Drigation.  By  C.  H.  Pead. 
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South  Africa — Vegetation.  Scottish  O,  Ma<j.  ZQ  TZa-'Z'M.  Harvey-Gibson. 

Some  aspects  of  the  Vegetation  of  South  Africa.  By  R.  J.  Hurvey-Gibson. 
lUuilratiom. 

South  Central  Africa — Railways.  .Voare»»«/i(  G.  31  (1914):  239-213.  Habran. 

Uecounaissunce  pur  I’iuge'niciir  Rubins  de  la  deriiicrc  section  portuguisc  et  do  la 
section  beige  du  chemin  de  fer  de  Lobito  an  Katanga.  Par  Louis  Habran. 
Map*. 

Tripoli.  Rohlfs. 

Dottur  Gherardo  Rohlfs.  Tripolitania.  Viaggiu  da  Tripoli  all’  oasi  di  Kufra. 
Scrunda  edizione  con  una  introduzionc  sulla  Libia  cd  uiia  appenilice  intorno  alia 
confraternita  ilegli  Snussi  per  ciira  del  Prof.  Pott.  Guido  t'ora.  Milan: 
Francesco  Vallardi,  1913.  Size  74  X  5,  pp.  Hi.  and  2S().  Sketeh-mup.  /’resented 
by  the  Editor. 


NORTH  AMERICA. 

Alaska  -Magnetism.  Hatard. 

licsults  of  Obeerratious  made  at  the  United  States  (.'oast  and  Geodetic  Survey 
Magnetic  Observatory  at  Sitka,  Alaska,  1911  and  1912.  By  Panic!  L.  Hazard. 
(Department  of  Commerce,  U.S.  Coast  and  GecKletie  Survey.)  Washington, 
1914.  Size  11  X  9,  pp.  190.  Charts. 

Alaska — Mount  McKinley.  Can  tdian  Alpine  J.  5  {V.H'.i):  11-19.  Parker. 

Conquering  Mount  McKinley.  The  Parker-Browne  Expedition  of  1912.  By 
Herschel  C.  Parker.  Map  and  Illuttralions. 

America  Pacific  Coast.  - 

The  Times  Pacifle  Coast  number.  Reprinted  from  the  issue  of  Wednesday, 
December  31,  1913.  Loudon:  The  Times,  [1914].  Size  114  X  SJ,  pp.  cvi.  and 
216.  Maps  and  Illuitrations.  Presi  nted. 

Canada — British  Columbia.  Canadian  Alpine  J.  5  20-3:1.  Ooddard. 

The  mountains  of  Lake  Chilko.  By  Malcolm  Goddard.  SkeUh-map  and  llluttra- 
lions. 

Canada— North-West.  Chinch  Missionary  Ilev.  65  {IdU):  229-2:15.  Fry. 

.\ttempt  to  reach  the  Eskimo  of  Coppermine  River.  By  Rev.  W.  H.  Fry. 

Canada— North-west — Oil  and  gas.  Department  of  Mines. 

Canada.  Department  of  Mines.  Geological  Survey.  Memoir  No.  29  E.  Oil 
and  gas  prospects  of  the  North-West  Provinces  of  Canada.  By  Wyatt  Malcolm. 
Ottawa,  1913.  Size  10  X  6^,  pp.  vi.  and  lUO.  Maps  and  Illustrations. 

North  America — Coast.  Johnson. 

Botanical  phenomena  and  the  problem  of  recent  coastal  subsidence.  By  Douglas 
Wilson  Johnson.  (From  the  Botanical  Gattlle,  December,  1913.)  [n.I'.],  1913. 
Size  9|  X  6^,  pp.  449-463.  Illustrations. 

The  author  recurs  to  the  subject  discussed  in  former  papers  (cf.  Journal,  vul.  40, 
p.  335 ;  42,  p.  152). 

North  America— Historical.  Knox. 

An  historical  journal  of  the  campaigns  in  North  America  for  the  years  1757, 
1758,  1759,  and  1760.  By  Ca|itain  John  Knr)X.  Edited  witli  introduction, 
appendix,  and  index  by  Arthur  G.  Doughty.  Vol.  1.  Toronto:  The  Champlain 
Society,  1914.  Size  10  x  6.4,  pp.  xxiv.  and  512.  Maps  and  Illustrations. 

To  be  completed  in  three  volumes. 

North  America— Historical.  Reed. 

Musters  of  the  wilderness.  By  Charles  Bert  Reed.  (Cliicago  Historical  Society  : 
Fort  Dearborn  Series.)  Chicago,  Ill.  (Cambridge:  University  Press),  1914. 
Size  7  X  44,  pp.  xi.  and  144.  Sktirh-maps  and  Illustrations.  Price  4s.  tut. 
Presented. 

Comprises  three  studies,  i.e.  “  Tiic  masters  of  the  Wilderness :  a  study  of  the 
Hudson’s  Bay  Comi)any ; ”  “  Th(!  Beaver  Club:  some  social  aspects  of  the  fur- trade  ;  " 
and  “  A  dream  of  Empire  :  the  adventures  of  Tunty  in  Old  Louisiana.’’ 

United  States— Air-pressure.  R.  Am> /  toa»  G./8f.  46  (1914):  265-281.  Arctowski. 

The  Annual  Variation  of  Atmospheric  Pressure  in  the  United  States.  By  Henryk 
Arctowski.  Sketeh-nuips,  Diagram,  and  Section, 
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United  Butei— California— Olimnte.  J.0. 12  (1914) :  205-208.  Reed. 

The  Japan  current  and  the  climate  of  California.  By  William  G.  Reed. 

Shows  that  the  Japan  current  has  no  influence  on  the  climate  of  California. 

United  States  -California— San  Francisco  bay.  Holway. 

Vniv.  California  PM.  G.  1  (1914):  81-109. 

Physiograpiiioally  unfinished  entrances  to  San  Francisco  Bay.  By  Ruliif  S. 
Uolway.  Map»  and  lUustration$. 

United  States— New  Hampshire.  American  J.  Sc.  37  (1914) :  451-403.  Ooldthwait. 
Remnants  of  an  old  graded  upland  on  the  Presidcutal  Range  of  the  Wliite 
Mountains.  By  James  Walter  Goldtbwait. 

United  States — Ohio.  American  J.  Sc.  37  (1914)  :  444-450.  Hubbard. 

Finger  Lake  Bed  in  Ashland  and  Wayne  Counties,  Ohio,  with  Tilted  Shorc- 
Lines.  By  G.  D.  Hubbard.  Map  and  Diagram. 

United  States — Rainfall.  B.  American  G.S.  192-201.  Henry. 

Seenlar  variation  of  precipitation  in  the  United  States.  By  Alfred  J.  Henry. 
Diagram*. 

United  States — Resources.  ATat.  Ge<>^.  26  (1914) :  183-225.  Lane. 

The  Nation’s  undeveloped  resources.  By  Franklin  K.  Lane.  Map. 

Mainly  concerned  with  Alaska,  a  map  of  which  is  given.  It  shows,  inter  alia, 
railroads  flnished  and  proposed. 

United  States — Sierra  Nevada.  Sierra  Club  B.  9  105-109.  Jepson. 

First  across  the  Sierra  Nevada.  By  Wallis  Linn  Jepson.  Portrait. 

On  the  expedition  of  Captain  Joseph  R.  Walker  in  1833. 

United  States — Texas.  National  O.  Mug.  2^(1913):  1330-1300.  Darton. 

Texas,  our  largest  state.  By  N.  H.  Darton.  Sketch-map*  and  Jlluiitratione. 

United  States — Wisconsin.  J.O.  12  (1914) :  225-300.  - 

The  Wisconsin  number.  (A  collection  of  papers  by  various  autliors.)  Sketch- 
mapt  and  Illuttratiom. 

United  States — Tosemite.  Sierra  Club  B.  9  (1914) :  136-148.  Hatthes. 

Studying  the  Yosemite  Problem.  By  F.  E.  Matthes.  llluetratione. 

CENTRAL  ANB  SOUTH  AMERICA. 

Amason.  Fonntaii;. 

The  River  Amazon  from  its  sources  to  the  sea.  By  Paul  Fountain.  Loudon : 
Constable  &  Co.,  1914.  Size  9x6,  pp.  viii.  and  322.  Map  and  lIluHraliou*. 
Price  IOk.  6<f.  net.  Pretented. 

Andes.  B.  American  Q.S.  46  (1914):  101-183.  Bowman. 

Results  of  an  ex]>edition  to  the  Central  Andes.  By  Isaiah  Bowman.  Sketch-map, 
Diagram*,  and  Itluetratione. 

See  note  in  the  Monthly  Record,  August,  p.  232. 

Andes — Geology.  Quart.  J.  Geol.  S.  ^0  (1914) :  1-53.  Bonglas. 

Geological  sections  through  the  Andes  of  Peru  and  Bolivia.  1.  From  the  coast  at 
Arica  in  the  North  of  Chile  to  La  Paz  and  the  Bolivian  “  Yungas.”  By  Dr.  James 
Archibald  Douglas.  Sketch-map,  Section*,  ami  Jlluetration*. 

Bolivia.  Walle. 

Bolivia.  Its  people  and  its  resources,  its  railways,  mines,  and  rubber-forests. 
By  Paul  Walle.  Translated  by  Bernard  Miall.  London :  T.  Fisher  Unwin, 
[1914].  Size  9x6,  pp.  408.  Map  and  Illuttratiom.  Price  lOi.  Gd.  net. 
Pretented. 

Brazil.  Wright. 

The  New  Brazil.  Its  resources  and  attractions,  historical,  descriptive,  and 
industrial.  By  Marie  Robinson  Wright.  2nd  edition,  revised  and  enlarged. 
Philadelphia:  George  Barrie  &  Sons,  [1914].  Size  13  x  9J,  pp.  494.  llluttra- 
tiont.  Preiented. 

Brazil— Reefs.  -Imertcan  J.  Sc.  37  (1914) :  367-390.  Waring. 

Reef  formations  of  the  North-east  Coast  of  Brazil.  By  G.  A.  Waring.  Map  and 
lUnttrationt. 
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Britiih  OuUn»— Timber.  Stone  end  Freeman. 

The  timbere  of  BritUh  Guiana.  A  report  upon  the  collection  made  by  the  Hon. 

A.  G.  Bell.  By  Herbert  Stone  and  Dr.  W.  G.  Freeman.  London  :  Crown  Agents 
for  the  Colonies,  1914.  Site  8J  X  5J,  pp.  xii.  and  110,  lUuUrations.  Price  5s. 
net.  Preeentcd. 

Colombia.  Lbyine , 

South  American  handbooks.  Colombia.  Physical  features,  natural  resources, 
means  of  communication,  manufactures  and  industrial  development.  By  V. 
Levine,  with  introtluction  by  B.  Sanin  Cano.  London :  Sir  Isaac  Pitman  *  Sons, 
11tl4.  Siie  81  X  5J,  pp.  xii.  and  220,  Map»  and  lUuttrationt.  Price  i>e.  net. 
Prerented. 

Panama  Canal,  Nat.  O.  Mag.  26  (1914)  t  245-248.  Austin. 

The  probable  effect  of  the  Panama  Canal  on  the  commercial  geography  of  tho 
World.  By  0.  P.  Austin. 

Panama  Canal.  Sat.  G.  Mag.  26  (1914):  153-183.  Siebert. 

The  Panama  Canal.  By  Colonel  William  L.  Siebert.  Illuitratione. 

Panama  Canal.  J.if,  Arttllsry  41  (1914) :  129-1.55.  Whitton. 

The  Panama  Canal  and  the  West  Indies.  By  Captain  F.  E.  Whitton.  Mape  and 
Diagram. 

Patagonia — Ice.  Z.  Qletteherkimde  6  (lOli):  160  174.  Steffen. 

Das  sogennante  patagonische  Inlandeis.  Von  Dr,  Hans  Steffen.  Sketeh-map. 

See  note  in  the  Monthly  Record,  September,  p.  319. 

Peru.  Preasse-Sperbar. 

Pern.  Fine  Skiaie  seines  wirtschaftliohen  und  staatlichen  Lebens.  Von  O. 
Preusse-Sperber.  (Angewandte  Geographic  hrsg.  von  Dr.  H.  Grotbe,  IV.  Ser., 

7  Heft.)  Frankfurt :  H.  Keller,  1913.  Size  9X6,  pp.  75.  Map  ami  IHtutr. 
Peru.  Vivian. 

South  American  handbooks.  Peru.  PliTsioal  features,  natural  resources,  means 
of  communication,  manufactures  and  industrial  devrdopment.  By  K.  C.  Vivian. 
London  :  Sir  Isaac  Pitman  &  Sons,  1914.  Size  8J  x  5^,  pp.  vi.  and  236.  Map* 
and  lUuetration*.  Price  6*.  net.  Pretented. 

Pern— Anthropogeography.  Hrdlifika. 

Smithionian  Misc.  Coll.  61  (1914):  No.  18,  pp.  70. 

Anthropological  work  in  Peru  in  1813,  with  notes  on  the  pathology  of  the  ancient 
Peruvians.  By  Dr.  Ales  Hrdlii'ka.  Sketeh-map  and  Illutt ration*. 

Peru— Cuzco — Geology.  American  J.  So.  37  (1914) :  289-298.  Gregory. 

The  Bodadero  (Cuzco,  Pern).  A  fault-plane  of  unusual  aspect.  By  Herbert  E. 
Gregory.  IlltMration*. 

See  Monthly  Record,  ante,  p.  409. 

West  Indies.  Aipinall. 

West  Indies  and  Guiana.  Willi  Honduras,  Burma  and  the  Falklands.  Six 
lectures  prepared  for  the  Visual  Instruction  Committee  of  the  Colonial  Office. 

By  Algernon  E.  Aspinall.  London :  George  Philip  k  Son,  1914.  Size  7)  X  .5, 
pp.  152.  Sketch-map*  and  lUxutratione.  Price  8d.  net.  Pretented. 

West  Indies— Jamaica — Handbook.  Ford  and  Cundall. 

The  Handbook  of  Jamaica  for  1914.  By  Joseph  C.  Ford  and  Frank  Cundall. 
34th  year.  Kingston,  1914.  Size  9x6,  pp.  viii.  and  652.  Map.  Pretented 
hy  the  Croton  Agenlt  for  the  Colonies. 

AUSTRALASIA  AND  PACIFIC  ISLANDS. 

Australia — Federal  Territory.  Xahony  and  Taylor. 

Report  on  a  Geological  Reconnaissance  of  the  Federal  Territory  with  special 
reference  to  available  Building  Materials.  By  D.  J.  Mahony  and  T.  Griffith 
Taylor.  Melbourne,  1913.  Size  11  x  8^,  pp.  57.  Illustrationt  ami  Sketch-map*. 
New  Guinea — Papua.  Smith. 

Handbook  of  tho  territory  of  Papua.  Compiled  by  tho  Hon.  Staniforth  Smith. 
3rd  edit.  (1912.)  Melbourne,  [1913].  Size  9J  x  6,  pp.  2.32.  Sketch-map,  fHa- 
gramt,  and  Illustrationt. 
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New  Guinea — Papua.  - - 

I’apna.  Annual  Report  for  the  y(!ar  1912-13.  [Melbourne,  1913.]  Siie  12|  x  9, 
pp.  183.  Sketch-map,  Sections,  and  Illustration. 

VictorU— Mansfield.  P.R.S.Ficlorfo  26  N.S.  (1914):  386-402.  Penner. 

Physiography  of  the  Mansfield  District.  By  Charles  Fenner.  Sketch-maps  ami 
Diagrams. 

Western  Australia— Geology.  Saint-Smith. 

B.  lieuhtgieal  Surrey,  Western  Australia  No.  44  (1912) :  pp.  80. 

A  Geological  Kcconnaiesance  of  a  portion  of  the  South-West  Division  of  Western 
Australia.  By  E.  C.  Saint-Smith.  Maps  ami  Illustrations. 

POLAR  REGIONS. 

Antarctic — Meteorology.  Quurt.  P.fi.  Mist.  S.  40  (1914):  137-153.  Mossman. 

Meteorology  of  the  Weddell  Quadrant  during  1912.  By  R.  C.  Mossman. 

Antarctic — Scott  Expedition.  [Scott  and  others  ] 

The  South  Polar  Times.  Vol.  3:  April  to  October,  1911.  London:  Smitli, 
Elder  &  Co.,  1914.  Size  11 J  x  8J,  pp.  xv.  and  160.  Illustrations.  Price  42$.  net. 
Presented. 

Arctic  ocean.  - 

Meteorological  and  Hydrographical  Observations  on  board  the  transport  Pakhtusof 
in  the  Arctic  Ocean,  1912.  St.  Petersburg,  1913.  Size  llj  x  9,  pp.  iv.  and  89. 
Spitsbergen.  AmertVan  J.  Sc.  37  (1914) :  415-424.  Holtedahl. 

New  Features  in  the  Gc.'ology  of  North-western  Spitsbergen.  By  O.  Holtedahl. 
Maps  and  Diaijrams. 

MATHEMATICAL  GEOGRAPHT. 

Orientation.  Science  38  (1913)  :  888-897.  Trowbridge. 

On  fundamental  methods  of  orientation  and  imaginary  maps.  By  C.  C.  Trow¬ 
bridge.  Diagrams. 

Discusses  the  methods  of  orientation  among  primitive  and  civilized  races. 

PHYSICAL  AND  BIOLOGICAL  GEOGRAPHT. 

Climatology.  AmcrtcanJ.  Sc.  37  (1914):  305-315.  Arotowski. 

About  climatical  variations.  By  Henryk  Arctowski.  Sketch-map  and  Diagrams. 
Climatology.  Scottish  tr.  3fa;/.  30  (1914):  281-293.  Penck. 

The  Shifting  of  the  Climatic  Belts.  By  Prof.  Albreclit  Penck.  Sketch-map. 

Geology — Porosity.  „  Sahlstrdm. 

Sveriges  Geoloqiska  Undersdlcnimj,  Arsbok  5  (1911):  No.  7,  pp.  56. 

N&gra  fursuk  angdeude  jordarternas  permeabilitet  i  uaturen.  By  K.  Sablstrom. 
Illustrations. 

Geomorphology.  Deuts.  Rundschau  G.  S6  (1913-H):  198-201.  Pawlowski, 

Einiges  fiber  die  Untersuchungsmethoden  der  Landformcn.  Von  Prof.  Dr. 
Stanislaus  Pawlowski. 

Geomorphology — Fractures.  Fennia  34  (1913-14) :  No.  4,  pp.  66.  Sederholm. 

Weitere  Mitteilungen  fiber  Bruekspalten,  mit  besonderer  Beziehung  zur  Geo- 
morphologie  von  Fennoskandia.  By  J.  J.  Sederholm.  Illustrations. 

Geomorphology — Mountains.  Canadian  Alpine  J.  6  (IdlS) :  1-10.  Mumm. 

Some  characteristics  of  mountain  ranges.  By  A.  L.  Mumm.  Illustrations. 
Geophysics.  C.R.A.  Sc.  Puris  158  (1914)  :  647-649.  Belot. 

Essai  d’une  theorie  physique  de  la  formation  des  oedans  et  des  continents  primi- 
tifs.  Par  Emile  Belot. 

Geophysics.  Ann.  Hydrographic  ^2  (lOlA) :  141-146.  Pettersson. 

Studien  in  der  Gcophysik  und  der  Kosmisohen  Physik.  (Verlaufige  Mitteilung.) 
Von  O.  Pettersson.  Diagrams. 

Glaciology.  Z.  Gletscherkunde  8  (1914)  :  175-194.  Lamansky. 

Dos  Absterben  der  Gletsoher  und  die  Eiszeit.  Von  W.  W.  Lamansky. 
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Geophysics.  ./.  OWof/y  22  (l'J14)  :  1)7-130.  Michelson. 

PrcliiuiDary  Results  of  Measurements  of  the  Rigidity  of  the  Earth.  By  A.  A. 
Hiclielson.  IHagramt. 

Isostasy.  &'ienoe  39  (1914) :  G97-707.  Bowie 

iHOstasy  and  the  size  and  shape  of  the  Earth.  By  William  Bowie. 

Magnetism.  Terrettrial  Miujnetum  19  (1914)  :  p.  38.  Bauer  and  Peters. 

Ma);netic  declinations  and  chart  corrections  obtained  by  the  Carnegie  from  Fal¬ 
mouth,  England,  to  Greenport,  Long  Island,  October  to  Oecemlier,  1913.  By  L.  A. 
Bauer  and  W.  J.  Peters, 

Meteorology— Air-oorronts.  Johansson. 

Arta  S.  Se.  Fenniem  44  (1913) :  No.  1,  pp.  122. 

Ueber  Entstehnng  und  Wirkungen  abeteigender  Luftstrbme.  Von  Osc.  V.  Johans¬ 
son.  Sketeh-mape  and  Diagrams. 

Meteorology — Observing.  Ekholm. 

CoHseil  Explor.  Mer,  Piibl.  Circoiutanre,  No.  6-1  (1913) :  pp.  31-34. 

F.inige  Wunsche  Ijetreffs  der  Meteorulogischen  Beobachtungen  zukUnftiger  llydro- 
graphischer  Ezpeditionen.  Von  Nils  Ekholm.  Charts. 

Oceanography— Circulation.  U.l.  Oeeanog.  Monaco,  No.  285  (1914)  :  pp.  28.  Clark. 
The  circulation  of  the  Abyssal  waters  of  the  oceans,  us  indicated  by  the  geo¬ 
graphical  und  Ijathymetrical  distribution  of  the  recent  orinoids.  By  Austin  H. 
Clark. 

Sec  note  in  vol  43,  p.  583. 

Oceanography — Fauna.  Ekman. 

Intemat.  Itev.  Hydrobiologie  und  Hydrographic  6  (1914);  493-517. 

Studien  fiber  die  marinen  Relikte  der  nordenropaischen  Binnengewasser.  III. 
Uelier  das  Auftreten  von  Limnocalanus  grimaldii  (dc  (iuerne)  und  Mysis  oculuta 
(Fabr.)  im  Meerc,  besonders  im  Ostseebecken.  Von  Dr.  Sven  Ekman.  Illustra¬ 
tions, 

Oceanography— Soundings.  Ann.  Hydrographic  {VJli):  34-38.  Brennecke. 

Tiefenbestimmungen  im  Meer  mittels  geschutzter  und  ungeschfitzter  Umkehr- 
Thermometer,  Von  Dr.  W.  Brennecke. 

Oceanography — Temperature.  Ann.  Hydrographic  42  (1914)  ;  34U-344.  Ekman. 

Der  adiabatische  Temperaturgradient  im  Meere.  Von  V.  Walfrid  Ekman. 
Oceanography — Temperature.  Ann.  Hydrographic  42  (191 1) :  321-340.  Schott. 

Adiabatische  Temperaturanderung  in  grossen  Meerestiefen.  Mit  bcsondcrer 
Beriicksichtigung  der  Beobachtungen  S.M.S.  Planet.  Von  Gerhard  Schott. 
Charts  and  Diagrams. 

AMTHBOPOOEOeRAPHT  AND  HISTORICAL  OEOORAPHT. 

Economic  geography.  McFarlane. 

Economic  geography.  By  John  McFarlane.  London:  Sir  I.  Pitman  &  Sons, 
[1914].  Size  9  X  5J,  pp.  viii.  and  560.  Sketch-maps,  Price  7s.  6<1.  net. 
Presented. 

Historical— Drake.  Nuttall. 

New  light  on  Drake.  A  collection  of  documents  relating  to  his  voyage  of 
Circumnavigation,  l.’i77-1580.  Translated  and  edited  by  Zelia  Nuttall.  (Works 
i.ssued  by  the  Hakluyt  Society,  Series  II.  vol.  34.)  Loudon,  1914.  Size 
9  X  5^,  pp.  Ivi.  and  446.  Maps  and  Illustrations. 

GENERAL. 

British  Empire.  Marsh. 

The  Rambler  Travel  Books.  The  British  Empire.  Edited  by  Lewis  Marsh. 
London :  Blackie  &  Sons,  1914.  Size  7x5,  pp.  80.  Illustrations.  Price  9d. 
Presented. 

Education— Text-book.  Newbigin. 

The  British  Empire  beyond  tho  Seas.  An  introduction  to  world  geography. 
By  Dr.  Marion  I.  Newbigin.  London:  Q.  Bell  A  Sous,  1914.  Size  7^  X  i>,  pp. 

X.  and  3.')2.  Sketch-maps  and  Diagrams,  Price  3s.  6*1.  Presenled. 
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Edneation — Text-booki.  Page. 

An  elementary  geography  of  the  World.  Regional  and  economic.  Part  1. 
Africa.  Part  If.  Auatralia.  Part  111.  America.  By  J.  W,  Page.  London: 
Macdonald  &  Kvana,  1914.  Size  7^  X  5,  pp.  184.  Sketch-map$.  Priee  id.  each. 
Pretented. 

Trayel.  Hall 

A  woman  in  the  Antipodea  and  in  the  Far  East.  By  Mary  Hall.  London  : 
Methuen  &  Co.,  [1914].  Size  9  X  5},  pp.  viii.  and374.  Sketch-maps  and  Plustra- 
tions.  Price  16a.  net.  Presented. 

Trayel.  Morritt  and  Marindin. 

The  lettera  of  John  B.  S.  Morritt,  of  Rokeby,  deaoriptive  of  joumeya  in  Europe 
and  Aaia  Minor  in  the  years  1794-1796.  Edited  by  Q.  E.  Marindin.  London : 

J.  Murray,  1914.  Size  9x6,  pp.  xi.  and  319.  Portrait,  Map,  and  Illustrations. 
Priee  10a  6d.  net.  Presented. 

Tropical  diaeaaea.  Lambart 

A  practical  handbook  of  the  Tropical  diseases  of  Asia  and  Africa.  By  Dr.  H.  C. 
Lambart.  London  :  Charles  Griffln  &  Co.,  1914.  Size  8  x  oi,  pp.  xvi.  and  324. 
Diagrams  and  lUwtrations.  Price  8«.  6d.  net.  Presented. 

Tropical  diseases.  Manson. 

Tropical  Diseases.  A  manual  of  the  diseases  of  warm  climates.  By  Sir  Patrick 
Manson.  5th  edition.  London  :  Cassell  &  Go.,  1914.  Size  7^  X  5,  pp.  xxiv.  and 
938.  Illustrations.  Price  12«.  6d.  net.  Presented. 

World.  Page. 

A  tour  of  the  World.  Being  a  hroad  surrey  of  the  Earth’s  surface,  bringing  out 
the  groat  world  features  of  land  and  sea,  climate,  food  supply,  and  industries. 
By  J.  W.  Page.  London  :  Macdonald  &  Evans,  1914.  Size  7J  x  5,  pp.  viii.  and 
238.  Illustrations.  Priee  It.  6<f.  Presented. 


NEW  MAPS. 

By  E.  A.  REEVES,  Map  Curator,  R.O.S. 

etteope. 

Austria-Hungary.  K.  u.  K.  Militargeographisches  Institut. 

Spezialkarte  der  dsterreiohisch-ungarischen  Monarohie  und  auschliessender 
Uehietc.  Scale  1 :  75,000  or  1  inch  to  1*2  stat.  miles.  Sheets  (new  editions)  : 
Zone  17  Ool.  iv.  Oetzthul ;  Zone  18  Col.  iv.  Solden  und  St.  Leonhard;  Zouc  2n 
Col.  vi.  Plievc  di  Livinallungo  und  Longuronc.  Size  16  by  22  inches.  Vienna  : 

K.  n.  K.  Militargeographisches  Institut,  1912  14.  Price  IM.  each  sheet. 

Balkan  Peninsula.  Bacon. 

Map  of  the  Balkan  Peninsula.  Scale  1  :  2,000,000  or  1  inch  to  31‘5  stat.  miles. 
Size  28  by  22  inches.  London:  (4.  W.  Bacon  &  Co.,  Ltd.,  [1914].  Price,  with 
index,  34.  Presented  by  the  Publishers. 

A  new  edition  on  which  the  main  roads  in  the  north-west  area  have  been  adde<l  in 
red.  'i'he  first  edition  of  this  map  was  notioeil  in  the  (ieographical  Jouriud  for  July. 

British  Isles — Dublin.  Bacon. 

New  plan  of  Dublin  and  Suburbs.  Scale  1 :  10,560  or  6  inches  to  1  stat.  mile. 
London  :  G.  W.  Bacon  &  Go.,  Ltd.,  [1914].  Presented  by  the  Publishers. 

British  Isles — England  and  Wales.  Ordnance  Survey. 

Sheets  published  by  the  Director-General  of  the  Ordnance  Survey,  from 
August  1  to  31, 1914, 

England  and  Wales. 

^inoh  maps : — 

Revised  quarter-sheets,  with  contours  in  blue  and  red.  Priee  Is.  each. 

Lancashire,  38  n.w.,  41  s.i.,  64  n.w.  Torkshire,  36  s.e.,  37  b.e.,  43  n.w.,  50  n.k., 
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(M;  N.W.,  titi  N.E.,  'JO  N.w.  Berkshire,  4  B.e.,  29  s.w.  Denbigh,  5  m.w.,  s.w.,  ‘J  n.e., 

11  K.B.,  20  n.1.,32  8.w.,33  8.K.,  36  8.W.,  41  N.W.,  8.W.,  43  N.w.  Flint,  4  n.w.,  8.w., 

6  N.E.,  8  N.E.,  9  8.W.,  13  N.W.,  16  N.K.  Flint  (Dot.  No.  2),  22  8.w.  Oxford,  37  8.i., 

56  &w.  Surrey,  20  n.w.,  27  n.w.,  36  s.w. 

1 ;  2600  sctle  maps : — 

Iterised,  with  houses  stippled  and  with  areas.  Prio»  St.  each, 

Camarron,  16-3.  Derby,  44  -11,  49-11,  50-5,  16,  51-,5.  Durham,  54  7,  8,  12,  55- 
13,  16,  57  3,  58-1.  Essex,  68-8.  Hertfordshire,  45-10,  Leicestershire,  37-2,  9, 
13,41-14.  Middlesex,  7  8, 19  2,  6.  Hotts,  41-16,  42-14.  SUffordshire,  64-1,  t;, 

69  2.  Surrey,  11-10,  33  16.  Warwick,  4-4,  6,  8-2,  4,  8, 10-4.  Westmorland,  38 
5,  6,  39  10,  15,  42-3,  'J,  43  1,  16.  Sheet  40-1.  Price  It.  6d.  Yorkshire,  2-10,  4- 
4, 10,  11,  6-9,  13  (12  3  and  4),  12-5,  6,  9,  15,  16,  14-5,  10,  11,  18-1,  23  3,  4,  42  4. 
Sheets  2-11,  6  (6  and  2)  15.  Price  It.  6d.  each. 

IxmcUm  AgenU :  E.  Stanford,  Ltd. ;  Si/tun,  Praed  &  Co, 

Europe.  Stanford. 

Stanford’s  War  Maps,  No.  1.  Central  and  Eastern  Europe,  showing  the  Inter¬ 
national  Frontiers.  Scale  1 :  3,220,177  or  1  inch  to  50'8  stat.  miles.  Size  35  by 
24  inches.  liondon :  Edward  Stanford,  Ltd.,  1914.  Price  at, 

France.  E.  Stanford. 

Stanford’s  War  Map,  No.  3.  France  1 :  1,900,800  or  1  inch  to  30  stat.  miles.  Size 
24  by  20  inches.  London  :  Edward  Stanford,  Ltd.,  [1914J.  Price  2t.  6d. 

Oermany.  -  - 

Deutsches  lieioh.  Uel.>er8icht8karte  fUr  Luftfahrer.  II.  Ausgabe.  Scale  1 :  1,750,000 
or  1  inch  to  27'6  stat.  miles.  Size  22  by  26  inches.  ISerlin  :  Simon  Schroff,  1914. 

Luxemburg.  Hansen. 

Le  Luxembourg  Touristique.  Carte-guide  des  plus  belles  excursions  h  faire  dans 
lo  Grand-Ducbc  (Cantons  de  Dickirch,  Vianden,  Eohternach,  Mersch,  Clervaux, 
Wiltz,  etc.).  Releve'e  sur  le  Terrain  par  J.  Hansen  k  I’echelle  de  1 :  72,000  (1 
inch  to  I'l  stat.  mile).  Size  25  by  28  inches.  Carte  liesumce  des  plus  interes- 
santes  Curioeites  Naturelles  du  Qd.  Duolie  de  Luxembourg.  Scale  1 :  275,616  or 
1  inch  to  4'35  stat.  miles.  Size  18  by  10  inches.  Paris :  J.  Hansen,  [1914]. 

Netherlands  and  Belgium.  £•  Stanford. 

Stanford’s  War  Maps,  No.  2.  The  Netherlands  and  Belgium.  Scale  1  :  760,320 
or  1  inch  to  12  stat,  miles.  Size  25  by  20  inches.  London:  Edward  Stanford, 
Ltd.,  [1914].  Price  2».  6d. 


ASIA. 

Afghanistan  and  Persia.  Burveyor-Oeneral  of  India. 

Survey  of  ludia.  Southern  Asia  Series.  Scale  1  :  2,000,000  or  1’014  inches  to  32 
stat.  miles.  Sheets  (layered  and  shaded) :  Afghanistan ;  Northern  Persia ; 
Southern  Persia.  Calcutta:  Survey  of  India,  Map  Publication  Office,  1912-14. 
Pretented  by  the  Surceyor-General  of  India, 

The  sheets  of  the  Southern  Asia  Series  of  the  Survey  of  India  will  when  completed 
include  the  whole  of  Turkeaton,  Persia,  Afghanistan,  Baluchistan,  the  greater  ]>art  of 
Arabia  and  Western  Tibet,  besides  portions  of  adjacent  countries.  The  present 
sheets  are  three  (the  north-east,  north-west,  and  south-west)  of  what  will  eventually 
be  a  most  useful  general  map  of  Persia,  Afghanistan,  and  Baluchistan.  The  relief 
is  shown  by  the  tinted  layer-system  accentuated  by  shading,  and  the  tints  selected 
are,  in  general,  those  of  tho  Carte  Internationale  du  Monde  au  millioni^mc.  The 
contour  intervals,  in  feet,  are :  sea-level  to  506,  500  1000,  1000-1500,  1500-2000, 
2000  3000,  3000-4000,  4000-5000,  5000-6000,  6000-8000,  8000-10,000,  10,000-15,000, 
15,000-20,000,  above  20,000.  Many  heights  of  points  are  given  in  figures.  Au  up-to- 
date  map  of  this  region,  carefully  compiled  as  this  has  l^n  from  the  best  available 
data,  has  been  long  needed. 

Persia.  Babino  and  Fanvre. 

Perse.  Province  du  Guilan.  U’aprbs  les  notes  de  reconnaissances:  exe'cute'es  par 
M.  11.  L.  Babino.  Vice-Consul  d’Augleterre  k  Kecht,  de  1906  k  1912.  et  d’aprbs  les 
renseignements  donne's  par  1’ A^ence  k  Recht  de  la  Socidte'  Lyonuaise  Sericicole  et 
Soies  d'ExtrBme-Urient.  Drossee  ot  dessine'e  par  le  Gapitaine  Fauvre,  du  3*  Zouaves. 
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Soale  1 :  25U,U(K)  or  1  inch  to  8*9  stat.  milca.  Size  89  by  82  inoboa.  Lyon :  Socicto 
Lyouuuiae  Sericioolc  et  Soiea  il’ Extreme-Orient,  1914.  I’resentedby  11.  L.  Itabino, 
Kiq. 

Thia  map  la  the  roault  of  route-traveraea  and  notea  of  M.  Kabiuo  in  the  nuigh- 
l>ourhood  of  Ifeaht  and  the  aouthern  ahorea  of  the  Caapian  to  the  eaat  and  west  of 
Enzeli.  Relief  ia  approximately  ahown  by  brown  form  lines,  but  no  heights  are  given. 
The  Oeiigraphiciil  Journal  for  November  last  gave  a  aketch-map  of  Mr.  Rubino’s  route 
from  Keaht  to  Sari,  accompanied  by  a  paper. 


.4 

i 

k 


APBICA. 

Algeria.  Felet. 

Atlas  dea  Colonies  Fran^aises  par  Paul  Pelet.  Sheet  4,  Algt-ric.  Scale  1 :  l,000,tK)0 
or  1  inch  to  lo-TS  atat.  miles.  Size  20  by  18  inches.  Paris:  Armand  Colin,  1914. 
The  first  edition  of  this  sheet,  which  comprises  the  Province  of  Alger,  was  published 
in  1901. 

Egypt.  Egyptian  Survey  Dept. 

International  Map  of  the  World.  Scale  1 :  1,000,000  or  1  inch  to  15-78  stat.  miles. 
Sheet:  North  H  35,  Alexandria.  Compiled,  drawn,  and  printed  at  the  Survey 
Department,  Egypt.  Size  18  by  24  inches.  Cairo:  Survey  Department,  1918. 
Pretented  by  the  Bureau  Central,  Carte  Internationale  du  Monde  au  1/M.,  South¬ 
ampton. 

This  sheet,  marked  provisional  issue,  includes  the  area  lying  between  lata.  28° 
and  32°  N.  and  long.  24  to  30°  E. ;  it  thus  extends  from  Alexandria  to  juat  beyond 
the  Egypt-Tripoli  boundary  on  the  Mediterranean  coast,  and  embraces  the  oases  of 
Siwa  and  Baharia.  'I'here  is  a  list  of  tlie  surveys  and  traverses  from  which  it  has  been 
compiled,  and  the  routes  of  explorers  are  laid  down  with  name  and  date  of  each. 
Tints  of  green  aud  brown  show  desert,  cultivation,  and  land  below  sea-level,  while 
three  shades  of  blue  indicate  depths  of  water  round  the  coast  as  follows :  sea-level  to 
100  metres,  100  to  200  metres,  and  over  200  metres.  A  complete  glossary  of  Arabic 
terms,  and  a  reference  to  symbols  employed,  are  given  on  the  border  of  the  sheet. 

Egypt.  Egyptian  Survey  Dept. 

Topographical  Map  of  Egypt.  Scale  1:50,000  or  1'3  inch  to  1  stat.  mile. 
Second  edition.  Sheets:  N.\V.  V.-II.,  Itfti  el  Barud;  VI.-I.,  Kafr  el  Sheikh: 
S.E.  V.-I.,  Beni  Snef :  8.W.  VII.-II.,  Barmasha;  VIII. -1.,  Beni  Mazar;  XI.-I., 
Abu  Qirqas.  tiiza:  Survey  Department,  1914.  Pretented  by  the  Director-General, 
ligyptian  Surrey  Department. 

Egyptian  Sudan.  Survey  Office,  Khartoum. 

Africa.  Scale  1 : 250,000  or  1  inch  to  8  9  stat.  miles.  Anglo-Egy]itiau  Sudan. 
Sheets:  55-B,  Khartoum;  55  F,  Ma’atuk ;  05  L,  Ghabat  et  Arab;  86- E, 
Mabagi.  Size  18  by  27  inches.  Khartoum  :  Survey  Office,  1914.  Priee  10  I'.T. 
each  sheet.  Presented  by  the  Director  oj  Surveys,  Khartoum. 


1  AMEBICA. 

I  Canada.  Dept,  of  the  Interior,  Ottawa. 

5  Sectional  map  of  Canada.  Scale  1 : 190,080  or  1  inch  to  3  stat.  miles.  Sheets : 

*  263,  Jasper,  Alberta,  revised  to  June  1,  1914;  317,  Fort  Pitt,  Saskatchewan, 

revised  to  May  1,  1914;  867,  Meadow  Lake,  Saskatchewan,  revised  to  May 
1,  1914.  Ottawa  :  Department  of  the  Interior,  Topographical  Surveys  Brunch, 
1914.  Presented  by  the  Department  of  the  Interior,  Ottawa. 


AUSTBALASIA. 

Australia.  Robinson. 

Map  of  the  Commonwealth  of  Australia  showing  vertical  relief.  By  II.  E.  C. 
Robinson.  Scale  1 :  5,702,400  or  1  inch  to  90  stat.  miles.  Sise  27  by  31  inches. 
Sydney:  H.  E.  C.  Robinson,  [1914]. 

In  this  map  an  attempt  has  been  made  to  repri^sent  the  general  relief  of  Australia 
on  the  layer  system  in  tints  of  yellow  and  brown  at  the  following  intervals  in  feet : 
0-500,  .500-1000,  1000-2000,  2000  3000,  8000-4000,  over  4000.  The  material  that 
exists  for  the  compilation  of  a  map  of  this  kind  is,  in  many  parts,  extremely  meagre^ 
and  unsatisfactory,  and  t(>o  much  reliance  must  not  be  placed  on  the  contours  here 
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given.  However,  the  map  will  doubtleaa  give  a  gootl  idea  of  the  general  relief  of  the 
continent. 


WOSLD. 

German  Colonies.  Bprigade  and  Moisei. 

Dcutscher  Kolonialatlas  mit  illnstriertera  Jabrbuch.  Auf  Veranlassung  der 
Deiitschen  Kolonialgcsellschaft  herausgegeben.  Bearbeitet  von  P.  Sprigade  und 
M.  Muisel.  Ausgabe  1914.  Size  12  by  G  inches.  Berlin  ;  Dietrich  Beimer 
(Ernst  Vohsen),  1914.  Price  IM. 

World.  Monaco. 

Carte  gendrale  bathymetrique  des  Oceans.  Publie'e  par  le  Cabinet  Scientifique 
(le  S.  S.  le  Prince  de  Monaco.  Scale  1 :  10,000,000  or  1  inch  to  l.'iT’S  slat, 
miles.  Sheets:  B’ll.,  B’lII.,  B’lV.,  each  20  by  39  inches.  Paris,  1914.  i're- 
tented  by  the  Cnhinet  Bcieutifigne  de  8.A.8.  le  Prince  de  Monaco. 

These  three  sheets  of  the  new  edition  of  this  important  chart  include  the  Antarctic 
ocean  and  coastline  between  lat.  47°  and  72°  S.,  and  extend  from  Peter  I.  island 
in  a  westerly  direction  as  far  as  Bouvet  island.  In  their  compilation  the  explorations 
sml  surveys  of  tlie  recent  expeditions  have  been  utilized,  among  which  may  be  mentioned 
the  considerable  addition  to  our  knowledge  of  the  Antarctic  coastline  made  by  the 
Australian  expedition  1911-18  so  far  as  they  were  known  at  tl)0  time  of  preparation. 
A  list  of  the  data  upon  which  the  sheets  are  based  is  given. 

Depths  of  water  are  shown  by  figures  where  soundings  have  lieen  taken,  and  by 
tints  of  blue,  in  metres,  as  follows  :  0  200,  200-500,  500-1000,  1000-2000,  2000-3000, 
3000-4000,  4000-5000,  50(10-6000, 

CHARTS. 

Admiralty  Charts.  Hydrographic  Department,  Admiralty. 

Charts  and  Plans  published  by  the  Hydrographic  Department,  Admiralty,  from 
July  20  to  September  5,  1914.  PretenUd  by  the  Ilydrographer,  Admiralty. 

New  Charts — No,  109,  England,  east  coast:  Entrance  to  the  river  Humber 
(Plan:  Grimsby,  Hawke,  and  Sunk  roads),  4f.  118.5,  England,  river  Thames: 

Sea  reach,  4s.  3643,  Scotland,  Shetland  islands :  Balta  sound,  3s.  3508,  North 
Sea,  Germany  :  Lister  tief  (deep),  2s.  3081,  China,  Canton  river:  Kap  sing  mun 
to  Boca  Tigris— southern  sheet,  4s.  183,  Africa,  north  coast :  Tetuan  bay,  3s. 

022,  Africa,  west  coast:  Bonny  and  New  Calabar  rivers  (Plan:  Port  Harcourt), 
4s.  057,  (Central  America :  Panama  canal  and  approaches,  4s.  Corrected  Charts — 
31,  England,  south  coast :  Fowey  harbour,  Mevagissey  harbour.  Plan  added : 
I.«oe  barbour,2s.  1150,  England, east  coast :  River  Thames— Erith  to  Broadness, 
3s.  1607,  England,  cast  coast :  River  Thames  entrance — North  Foreland  to  the 
Nore,  5s.  1439,  Scotland,  cast  coast :  Fraserburgh  (Plan  :  Fraserburgh  harbour), 

2s.  2397«,  Scotland  :  Scotland,  north  and  east  coasts,  with  theOrkneysand  Shetland 
— south  sheet  (Plans:  Loch  Fleet,  Cromarty  and  Inverness  firths,  Banff  and 
.Macduff,  river  Tay,  Leith  and  Granton,  head  of  the  Firth  of  Forth,  Fraser¬ 
burgh,  Peterhead,  Aberdeen,  Montrose,  Stonehaven,  Arbroath,  3s.  3278,  Channel 
islands :  St.  Helier  harlmur,  3s.  3466,  North  sea,  (iermany :  Wilhclmshaven,  2s. 
3346,  North  sea,  Germany :  Jade  river  and  Wescr  river  entrance,  5s.  .3700,  North 
sen :  Vortrapp  tief  to  Knude  dyb,  3s.  790,  Baltic  sea :  Approaches  to  Copen¬ 
hagen,  with  the  Drogden  and  F'lint  channels,  3s.  2115,  Baltic  sea:  The  Sound 
(Plans:  Helsingiir  harbour,  Helsingborg),  3s.  2116,  Baltic  sea:  Little  Belt 
(Plans:  Aarhus  harbour,  Juelsminde  harbour,  Svendborg  sund,  Svendborg 
liarbonr).  Plans  added:  Vejle  harbour,  Faalxirg  harbour,  4s.  2281,  Norway, 
south-west  coast :  The  Naze  to  Karmo  (Plan :  Stavanger),  3s.  2557,  France, 
north  coast :  Approaches  to  Lezardrieux,  3s.  2044,  France,  north  coast :  lie 
d’Ouessant  to  Plateau  des  Roches  Douvres,  4s.  3728,  Borneo:  Marudu  bay 

(Plans :  Marudu  river  and  Tanjong  Batu  anchorages,  Cutch  Factory  anchorage), 
3s.  3279,  China,  south  coast :  Hongkong  waters — East,  3s.  2837b,  Persian  gulf : 
Persian  gulf,  western  sheet  (Plans :  Sheikh  Shuaib  anchorage.  A1  Bida  harbour. 
Anchorage  inside  Ras  Tanura.  RhArag  and  KhArgu).  Plan  added  :  Halul  island 
anchorage),  3s.  362,  China  sea  :  Pratas  reef  and  island,  2s.  1798,  China,  north¬ 

east  coast:  Kinchau  to  Terminal  head,  including  Kwang  tung  peninsula,  4s. 
3694,  China,  north-t'ast  coast :  Dairen  wan  (Ta  lien  hwan),  3s.  636,  Africa,  south 
coast :  The  Cape  of  Goo<l  Hope  and  False  bay,  3s.  638,  Africa,  west  coast :  River 
Congo  and  adjacent  creeks  (Plan:  Banana  creek).  Plan  added:  Bird  I.  to 


NEW  MAPS. 


Mat«di  1.,  3s.  572,  British  Columbia:  Gonatanoe  cove  (Plan:  Naval  coal 
wharf),  2s.  922,  British  Columbia:  Burrard  inlet  (Plans:  First  Narrows' 

Vanoouver  harbour.  Second  Narrows),  3s.  2780,  Biver  St  Lawrence :  North  of 

Lanoraie  to  He  Bouchard,  3s.  2787,  River  St.  Lawrence :  He  Bouchard  to  ^ 
Bonoherville,  3s.  446,  West  Indies:  Jamaica.  Plan  added:  Morant  -Is.  'j  : 
450,  West  Indies :  Pedro  bank  and  adjacent  coast  of  Jamaica  (Plans :  Banner 
reef,  middle  and  south-west  cays,  north-east  cay).  Plan  of  Portland  rock  on  this 
sheet  erased,  2s.  472,  West  Indies:  Harbours  and  anchorages  on  the  coast  of 
Haiti  and  Santo  Domingo — The  Mdle  of  St.  Nicolas,  Cayemites  and  Baradairos 
bays,  island  of  Navassa,  Acul  bay,  bay  and  harbour  of  Port  au  Prince,  Aquin 
and  English  bays,  bay  of  St  Mark,  Jacmel  bay.  Port  Plata,  Santo  Domingo 
harbour.  Port  Jackson,  38.  801,  West  Indies,  Haiti  or  San  Domingo :  Approaches  | 

to  Port  an  Prince  (Plans :  Jeremie  bay,  Miragoane  bay),  3s.  2183,  West  Indies : 
Harbour  of  St.  Thomas,  3s.  2452,  West  Indies:  Virgin  islands — Sheet  8: 
Tortola  island  to  Gulebra,  including  St.  Thomas  island,  Ss.  3290,  West  Indies, 
Cuba :  Livisa  and  Cabonico  bays.  2179,  Australia,  east  coast :  ^tany  bay  and 
Port  Hacking,  28.  1091a,  New  Zealand,  North  island :  Hokianga  river,  Ss. 

1091b,  New  Zealand,  North  island :  Hokianga  river,  8s.  2047,  New  Zealand, 
North  island :  Whangarei  harbour.  Plan  added  :  Tutnkaka  harbour  and  entrance 
to  Ngunguru  river,  3s.  2015,  Pacific  ocean:  Plans  in  the  Bismarck  archipelago 
—Cape  St  George  to  Sperber  (Carteret)  point,  Watassellibuka  bay  to  Wunatalisse 
bay,  Talili  bay,  Henry  ^id  bay,  Pondo  harbour,  Tawanatangir  harbour  (Powell 
haven),  Hixon  bay.  Plans  added :  Peter  haven,  Katharine  haven,  Baongung 
harbour  (Water  haven),  Bagaterre  haven  (Holz  haven),  Adler  bay,  Eber  bay,  38. 
3534,  Pacific  ocean  :  Harbours  and  anchorages  in  the  Sandwich  islands — Maalaea 
bay,  Kahnlui  harbour  and  approaches,  28.  3170,  Antarctic :  Antarctic  ocean — 
Sheet  1 :  between  lat.  60°  south  and  75°  south  and  long.  2°  east  and  55°  east,  8s. 
3171,  Antarctic  :  Antarctic  ocean — Sheet  2:  between  lat.  60°  south  and  75°  south 
and  long.  55°  east  and  105°  east,  3s. 

(J.  D.  Potter,  Agent.)  { 

Atlantic,  North.  V.S.  Hydrographic  Office. 

Pilot  chart  of  the  North  Atlantic  Ocean,  July,  August,  1914.  Washington: 

U.S.  Hydrographic  Office,  1914.  Pretented  by  tbe  U.8,  Hydrographic  Office. 

Atlantic,  North,  and  Mediterranean.  Meteorological  Office. 

Monthly  Meteorological  charts  of  the  Nortli  Atlantic  and  Mediterranean,  August, 
September,  1914.  London :  Meteorological  Office,  1914.  Price  6d.  each.  Pre- 
tented  by  the  Meteorological  Office. 

Indian  Ocean.  Meteorological  Office. 

Monthly  Meteorological  charts  of  the  Indian  Ocean,  August,  September,  1914. 
London :  Meteorological  Office,  1914.  Price  6d.  each.  Pretented  by  the 
Meteorological  Office. 

Indian  Ocean.  U.S.  Hydrographic  Office. 

Pilot  chart  of  the  Indian  Ocean,  September,  1914.  Washington :  U.S.  Hydro-  j 
graphic  Office,  1914.  Pretented  by  the  U.S.  Hydrographic  Office.  | 

Pacific,  North.  U.S.  Hydrographic  Office.  | 

Pilot  chart  of  the  North  Pacific  Ocean,  September,  1914.  Washington :  U.S.  | 
Hydrographic  Office,  1914.  Pretented  by  the  U.S.  Hydrographic  Office.  1 


N.B.— It  would  greatly  add  to  the  value  of  the  collection  of  Photo- ; 
graphs  which  have  been  eetablished  in  the  Map  Room,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  usefhl  for  reference  if  the  name  of  the  photographer  and  his 
address  are  given. 
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